
sequence listing.txt 
SEQUENCE LISTING 



<110> sorge, Joseph 

<120> DNA POLYMERASES WITH REDUCED BASE ANALOG DETECTION ACTIVITY 
<130> 25436/2345C 

<140> US 10/734,563 
<141> 2003-12-12 

<150> US 10/298,680 
<151> 2002-11-18 

<150> 10/408,601 
<151> 2003-04-07 

<150> US 10/280,962 
<151> 2002-10-25 

<160> 110 

<170> Patentin version 3.2 

<210> 1 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 1 

gacgacgaca agatgatttt agatgtggat 



<210> 2 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 2 

ggaacaagac ccgtctagga ttttttaatg 



<210> 3 

<211> 23 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (23).. (23) 

<223> n = Uracil 



<400> 
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sequence listing.txt 

gacgttgtaa aacgacggcc agn 



23 



<210> 4 

<211> 22 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 4 

acgttgtaaa acgacggcca gt Ll 

<210> 5 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 5 31 
caatttcaca caggaaacag ctatgaccat g a 

<210> 6 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 6 , 7 
gaacatcccc aagatgaacc cactattaga gaaaaag a 

<210> 7 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 7 „ 
ctttttctct aatagtgggt tcatcttggg gatgttc n 

<210> 8 
<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 8 37 
gaacatcccc aagatagacc cactattaga gaaaaag n 
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sequence listing 

<210> 9 
<211> 37 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<400> 9 

ctttttctct aatagtgggt ctatcttggg gatgttc 



<210> 10 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 10 

gaacatcccc aagataaccc cactattaga gaaaaag 



<210> 11 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 11 

ctttttctct aatagtgggg ttatcttggg gatgttc 



<210> 12 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 12 

gaacatcccc aagatcaccc cactattaga gaaaaag 



<210> 13 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 13 

ctttttctct aatagtgggg tgatcttggg gatgttc 



<210> 14 
<211> 37 
<212> DNA 
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sequence listing.txt 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (1)..(D 

<223> 5' phosphate 

<220> 

<221> misc_feature 

<222> (16) . . (17) 

<223> n= A, T, 6 or C 

<400> 14 

gaacatcccc aagatnnkcc cactattaga gaaaaag 



<210> 15 

<2U> 18 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 15 

gacagtcact ccggcccg 



<210> 16 

<211> 18 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 16 

cgacgactcg tggagccc 



<210> 17 
<211> 2328 
<212> DNA 

<213> Pyrococcus furiosus 
<400> 17 

atgattttag atgtggatta cataactgaa gaaggaaaac ctgttattag gctattcaaa 

aaagagaacg gaaaatttaa gatagagcat gatagaactt ttagaccata catttacgct 

cttctcaggg atgattcaaa gattgaagaa gttaagaaaa taacggggga aaggcatgga 

aagattgtga gaattgttga tgtagagaag gttgagaaaa agtttctcgg caagcctatt 

accgtgtgga aactttattt ggaacatccc caagatgttc ccactattag agaaaaagtt 

agagaacatc cagcagttgt ggacatcttc gaatacgata ttccatttgc aaagagatac 

ctcatcgaca aaggcctaat accaatggag ggggaagaag agctaaagat tcttgccttc 
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gatatagaaa ccctctatca cgaaggagaa gagtttggaa aaggcccaat tataatgatt 480 

agttatgcag atgaaaatga agcaaaggtg attacttgga aaaacataga tcttccatac 540 

gttgaggttg tatcaagcga gagagagatg ataaagagat ttctcaggat tatcagggag 600 

aaggatcctg acattatagt tacttataat ggagactcat tcgcattccc atatttagcg 660 

aaaagggcag aaaaacttgg gattaaatta accattggaa gagatggaag cgagcccaag 720 

atgcagagaa taggcgatat gacggctgta gaagtcaagg gaagaataca tttcgacttg 780 

tatcatgtaa taacaaggac aataaatctc ccaacataca cactagaggc tgtatatgaa 840 

gcaatttttg gaaagccaaa ggagaaggta tacgccgacg agatagcaaa agcctgggaa 900 

agtggagaga accttgagag agttgccaaa tactcgatgg aagatgcaaa ggcaacttat 960 

gaactcggga aagaattcct tccaatggaa attcagcttt caagattagt tggacaacct 1020 

ttatgggatg tttcaaggtc aagcacaggg aaccttgtag agtggttctt acttaggaaa 1080 

gcctacgaaa gaaacgaagt agctccaaac aagccaagtg aagaggagta tcaaagaagg 1140 

ctcagggaga gctacacagg tggattcgtt aaagagccag aaaaggggtt gtgggaaaac 1200 

atagtatacc tagattttag agccctatat ccctcgatta taattaccca caatgtttct 1260 

cccgatactc taaatcttga gggatgcaag aactatgata tcgctcctca agtaggccac 1320 

aagttctgca aggacatccc tggttttata ccaagtctct tgggacattt gttagaggaa 1380 

agacaaaaga ttaagacaaa aatgaaggaa actcaagatc ctatagaaaa aatactcctt 1440 

gactatagac aaaaagcgat aaaactctta gcaaattctt tctacggata ttatggctat 1500 

gcaaaagcaa gatggtactg taaggagtgt gctgagagcg ttactgcctg gggaagaaag 1560 

tacatcgagt tagtatggaa ggagctcgaa gaaaagtttg gatttaaagt cctctacatt 1620 

gacactgatg gtctctatgc aactatccca ggaggagaaa gtgaggaaat aaagaaaaag 1680 

gctctagaat ttgtaaaata cataaattca aagctccctg gactgctaga gcttgaatat 1740 

gaagggtttt ataagagggg attcttcgtt acgaagaaga ggtatgcagt aatagatgaa 1800 

gaaggaaaag tcattactcg tggtttagag atagttagga gagattggag tgaaattgca 1860 

aaagaaactc aagctagagt tttggagaca atactaaaac acggagatgt tgaagaagct 1920 

gtgagaatag taaaagaagt aatacaaaag cttgccaatt atgaaattcc accagagaag 1980 

ctcgcaatat atgagcagat aacaagacca ttacatgagt ataaggcgat aggtcctcac 2040 

gtagctgttg caaagaaact agctgctaaa ggagttaaaa taaagccagg aatggtaatt 2100 

ggatacatag tacttagagg cgatggtcca attagcaata gggcaattct agctgaggaa 2160 

tacgatccca aaaagcacaa gtatgacgca gaatattaca tggagaacca ggttcttcca 2220 

gcggtactta ggatattgga gggatttgga tacagaaagg aagacctcag ataccaaaag 2280 
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sequence listing.txt 
acaagacaag tcggcctaac ttcctggctt aacattaaaa aatcctag 



2328 



<210> 18 
<211> 2325 
<212> DNA 

<213> Pyrococcus sp. 
<400> 18 

atgatcctcg acactgacta cataaccgag gatggaaagc ctgtcataag aattttcaag 60 

aaggaaaacg gcgagtttaa gattgagtac gaccggactt ttgaacccta cttctacgcc 120 

ctcctgaagg acgattctgc cattgaggaa gtcaagaaga taaccgccga gaggcacggg 180 

acggttgtaa cggttaagcg ggttgaaaag gttcagaaga agttcctcgg gagaccagtt 240 

gaggtctgga aactctactt tactcatccg caggacgtcc cagcgataag ggacaagata 300 

cgagagcatc cagcagttat tgacatctac gagtacgaca tacccttcgc caagcgctac 360 

ctcatagaca agggattagt gccaatggaa ggcgacgagg agctgaaaat gctcgccttc 420 

gacattgaaa ctctctacca tgagggcgag gagttcgccg aggggccaat ccttatgata 480 

agctacgccg acgaggaagg ggccagggtg ataacttgga agaacgtgga tctcccctac 540 

gttgacgtcg tctcgacgga gagggagatg ataaagcgct tcctccgtgt tgtgaaggag 600 

aaagacccgg acgttctcat aacctacaac ggcgacaact tcgacttcgc ctatctgaaa 660 

aagcgctgtg aaaagctcgg aataaacttc gccctcggaa gggatggaag cgagccgaag 720 

attcagagga tgggcgacag gtttgccgtc gaagtgaagg gacggataca cttcgatctc 780 

tatcctgtga taagacggac gataaacctg cccacataca cgcttgaggc cgtttatgaa 840 

gccgtcttcg gtcagccgaa ggagaaggtt tacgctgagg aaataaccac agcctgggaa 900 

accggcgaga accttgagag agtcgcccgc tactcgatgg aagatgcgaa ggtcacatac 960 

gagcttggga aggagttcct tccgatggag gcccagcttt ctcgcttaat cggccagtcc 1020 

ctctgggacg tctcccgctc cagcactggc aacctcgttg agtggttcct cctcaggaag 1080 

gcctatgaga ggaatgagct ggccccgaac aagcccgatg aaaaggagct ggccagaaga 1140 

cggcagagct atgaaggagg ctatgtaaaa gagcccgaga gagggttgtg ggagaacata 1200 

gtgtacctag attttagatc cctgtacccc tcaatcatca tcacccacaa cgtctcgccg 1260 

gatacgctca acagagaagg atgcaaggaa tatgacgttg ccccacaggt cggccaccgc 1320 

ttctgcaagg acttcccagg atttatcccg agcctgcttg gagacctcct agaggagagg 1380 

cagaagataa agaagaagat gaaggccacg attgacccga tcgagaggaa gctcctcgat 1440 

tacaggcaga gggccatcaa gatcctggca aacagctact acggttacta cggctatgca 1500 

agggcgcgct ggtactgcaa ggagtgtgca gagagcgtaa cggcctgggg aagggagtac 1560 

ataacgatga ccatcaagga gatagaggaa aagtacggct ttaaggtaat ctacagcgac 1620 
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accgacggat tttttgccac aatacctgga gccgatgctg aaaccgtcaa aaagaaggct 1680 

atggagttcc tcaagtatat caacgccaaa cttccgggcg cgcttgagct cgagtacgag 1740 

ggcttctaca aacgcggctt cttcgtcacg aagaagaagt atgcggtgat agacgaggaa 1800 

ggcaagataa caacgcgcgg acttgagatt gtgaggcgtg actggagcga gatagcgaaa 1860 

gagacgcagg cgagggttct tgaagctttg ctaaaggacg gtgacgtcga gaaggccgtg 1920 

aggatagtca aagaagttac cgaaaagctg agcaagtacg aggttccgcc ggagaagctg 1980 

gtgatccacg agcagataac gagggattta aaggactaca aggcaaccgg tccccacgtt 2040 

gccgttgcca agaggttggc cgcgagagga gtcaaaatac gccctggaac ggtgataagc 2100 

tacatcgtgc tcaagggctc tgggaggata ggcgacaggg cgataccgtt cgacgagttc 2160 

gacccgacga agcacaagta cgacgccgag tactacattg agaaccaggt tctcccagcc 2220 

gttgagagaa ttctgagagc cttcggttac cgcaaggaag acctgcgcta ccagaagacg 2280 

agacaggttg gtttgagtgc ttggctgaag ccgaagggaa cttga 2325 

<210> 19 
<211> 2325 
<212> DNA 

<213> Thermococcus litoralis 
<400> 19 

atgatactgg acactgatta cataacaaaa gatggcaagc ctataatccg aatttttaag 60 

aaagagaacg gggagtttaa aatagaactt gaccctcatt ttcagcccta tatatatgct 120 

cttctcaaag atgactccgc tattgaggag ataaaggcaa taaagggcga gagacatgga 180 

aaaactgtga gagtgctcga tgcagtgaaa gtcaggaaaa aatttttggg aagggaagtt 240 

gaagtctgga agctcatttt cgagcatccc caagacgttc cagctatgcg gggcaaaata 300 

agggaacatc cagctgtggt tgacatttac gaatatgaca taccctttgc caagcgttat 360 

ctcatagaca agggcttgat tcccatggag ggagacgagg agcttaagct ccttgccttt 420 

gatattgaaa cgttttatca tgagggagat gaatttggaa agggcgagat aataatgatt 480 

agttatgccg atgaagaaga ggccagagta atcacatgga aaaatatcga tttgccgtat 540 

gtcgatgttg tgtccaatga aagagaaatg ataaagcgtt ttgttcaagt tgttaaagaa 600 

aaagaccccg atgtgataat aacttacaat ggggacaatt ttgatttgcc gtatctcata 660 

aaacgggcag aaaagctggg agttcggctt gtcttaggaa gggacaaaga acatcccgaa 720 

cccaagattc agaggatggg tgatagtttt gctgtggaaa tcaagggtag aatccacttt 780 

gatcttttcc cagttgtgcg aaggacgata aacctcccaa cgtatacgct tgaggcagtt 840 

tatgaagcag ttttaggaaa aaccaaaagc aaattaggag cagaggaaat tgccgctata 900 

tgggaaacag aagaaagcat gaaaaaacta gcccagtact caatggaaga tgctagggca 960 
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acgtatgagc tcgggaagga attcttcccc atggaagctg agctggcaaa gctgataggt 1020 

caaagtgtat gggacgtctc gagatcaagc accggcaacc tcgtggagtg gtatctttta 1080 

agggtggcat acgcgaggaa tgaacttgca ccgaacaaac ctgatgagga agagtataaa 1140 

cggcgcttaa gaacaactta cctgggagga tatgtaaaag agccagaaaa aggtttgtgg 1200 

gaaaatatca tttatttgga tttccgcagt ctgtaccctt caataatagt tactcacaac 1260 

gtatccccag atacccttga aaaagagggc tgtaagaatt acgatgttgc tccgatagta 1320 

ggatataggt tctgcaagga ctttccgggc tttattccct ccatactcgg ggacttaatt 1380 

gcaatgaggc aagatataaa gaagaaaatg aaatccacaa ttgacccgat cgaaaagaaa 1440 

atgctcgatt ataggcaaag ggctattaaa ttgcttgcaa acagctatta cggctatatg 1500 

gggtatccta aggcaagatg gtactcgaag gaatgtgctg aaagcgttac cgcatggggg 1560 

agacactaca tagagatgac gataagagaa atagaggaaa agttcggctt taaggttctt 1620 

tatgcggaca ctgacggctt ttatgccaca atacccgggg aaaagcctga actcattaaa 1680 

aagaaagcca aggaattcct aaactacata aactccaaac ttccaggtct gcttgagctt 1740 

gagtatgagg gcttttactt gagaggattc tttgttacaa aaaagcgcta tgcagtcata 1800 

gatgaagagg gcaggataac aacaaggggc ttggaagtag taaggagaga ttggagtgag 1860 

atagctaagg agactcaggc aaaggtttta gaggctatac ttaaagaggg aagtgttgaa 1920 

aaagctgtag aagttgttag agatgttgta gagaaaatag caaaatacag ggttccactt 1980 

gaaaagcttg ttatccatga gcagattacc agggatttaa aggactacaa agccattggc 2040 

cctcatgtcg cgatagcaaa aagacttgcc gcaagaggga taaaagtgaa accgggcaca 2100 

ataataagct atatcgttct caaagggagc ggaaagataa gcgatagggt aattttactt 2160 

acagaatacg atcctagaaa acacaagtac gatccggact actacataga aaaccaagtt 2220 

ttgccggcag tacttaggat actcgaagcg tttggataca gaaaggagga tttaaggtat 2280 

caaagctcaa aacaaaccgg cttagatgca tggctcaaga ggtag 2325 

<210> 20 
<211> 2328 
<212> DNA 

<213> Pyrococcus sp. 

<400> 20 cn 

atgatacttg acgctgacta catcaccgag gatgggaagc cgattataag gattttcaag bO 

aaagaaaacg gcgagtttaa ggttgagtac gacagaaact ttagacctta catttacgct 120 

ctcctcaaag atgactcgca gattgatgag gttaggaaga taaccgccga gaggcatggg 180 

aagatagtga gaattataga tgccgaaaag gtaaggaaga agttcctggg gaggccgatt 240 

gaggtatgga ggctgtactt tgaacaccct caggacgttc ccgcaataag ggataagata 300 
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agagagcatt ccgcagttat tgacatcttt gagtacgaca ttccgttcgc gaagaggtac 360 

ctaatagaca aaggcctaat tccaatggaa ggcgatgaag agctcaagtt gctcgcattt 420 

gacatagaaa ccctctatca cgaaggggag gagttcgcga aggggcccat tataatgata 480 

agctatgctg atgaggaaga agccaaagtc ataacgtgga aaaagatcga tctcccgtac 540 

gtcgaggtag tttccagcga gagggagatg ataaagcggt tcctcaaggt gataagggag 600 

aaagatcccg atgttataat tacctacaac ggcgattctt tcgaccttcc ctatctagtt 660 

aagagggccg aaaagctcgg gataaagcta cccctgggaa gggacggtag tgagccaaag 720 

atgcagaggc ttggggatat gacagcggtg gagataaagg gaaggataca ctttgacctc 780 

taccacgtga ttaggagaac gataaacctc ccaacataca ccctcgaggc agtttatgag 840 

gcaatcttcg gaaagccaaa ggagaaagtt tacgctcacg agatagctga ggcctgggag 900 

actggaaagg gactggagag agttgcaaag tattcaatgg aggatgcaaa ggtaacgtac 960 

gagctcggta gggagttctt cccaatggag gcccagcttt caaggttagt cggccagccc 1020 

ctgtgggatg tttctaggtc ttcaactggc aacttggtgg agtggtacct cctcaggaag 1080 

gcctacgaga ggaatgaatt ggctccaaac aagccggatg agagggagta cgagagaagg 1140 

ctaagggaga gctacgctgg gggatacgtt aaggagccgg agaaagggct ctgggagggg 1200 

ttagtttccc tagatttcag gagcctgtac ccctcgataa taatcaccca taacgtctca 1260 

ccggatacgc tgaacaggga agggtgtagg gaatacgatg tcgccccaga ggttgggcac 1320 

aagttctgca aggacttccc ggggtttatc cccagcctgc tcaagaggtt attggatgaa 1380 

aggcaagaaa taaaaaggaa gatgaaagct tctaaagacc caatcgagaa gaagatgctt 1440 

gattacaggc aacgggcaat caaaatcctg gcaaacagct attatgggta ttatgggtac 1500 

gcaaaagccc gttggtactg taaggagtgc gcagagagcg ttacggcctg ggggagggaa 1560 

tatatagagt tcgtaaggaa ggaactggag gaaaagttcg ggttcaaagt cttatacata 1620 

gacacagatg gactctacgc cacaattcct ggggcaaaac ccgaggagat aaagaagaaa 1680 

gccctagagt tcgtagatta tataaacgcc aagctcccag ggctgttgga gcttgagtac 1740 

gagggcttct acgtgagagg gttcttcgtg acgaagaaga agtatgcgtt gatagatgag 1800 

gaagggaaga taatcactag ggggcttgaa atagtcagga gggactggag cgaaatagcc 1860 

aaagaaaccc aagcaaaagt cctagaggct atcctaaagc atggcaacgt tgaggaggca 1920 

gtaaagatag ttaaggaggt aactgaaaag ctgagcaagt acgaaatacc tccagaaaag 1980 

ctagttattt acgagcagat cacgaggccc cttcacgagt acaaggctat aggtccgcac 2040 

gttgccgtgg caaaaaggtt agccgctaga ggagtaaagg tgaggcctgg catggtgata 2100 

gggtacatag tgctgagggg agacgggcca ataagcaaga gggctatcct tgcagaggag 2160 

ttcgatctca ggaagcataa gtatgacgct gagtattaca tagaaaatca ggttttacct 2220 
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gccgttctta gaatattaga ggcctttggg tacaggaaag aagacctcag gtggcagaag 
actaaacaga caggtcttac ggcatggctt aacatcaaga agaagtaa 



2280 
2328 



<210> 21 
<211> 2331 
<212> DNA 

<213> Thermococcus sp. 

atgatccttg acgttgatta catcaccgag aatggaaagc ccgtcatcag ggtcttcaag 60 

aaggagaacg gcgagttcag gattgaatac gaccgcgagt tcgagcccta cttctacgcg 120 

ctcctcaggg acgactctgc catcgaagaa atcaaaaaga taaccgcgga gaggcacggc 180 

agggtcgtta aggttaagcg cgcggagaag gtgaagaaaa agttcctcgg caggtctgtg 240 

gaggtctggg tcctctactt cacgcacccg caggacgttc cggcaatccg cgacaaaata 300 

aggaagcacc ccgcggtcat cgacatctac gagtacgaca tacccttcgc caagcgctac 360 

ctcatagaca agggcctaat cccgatggaa ggtgaggaag agcttaaact catgtccttc 420 

gacatcgaga cgctctacca cgagggagaa gagtttggaa ccgggccgat tctgatgata 480 

agctacgccg atgaaagcga ggcgcgcgtg ataacctgga agaagatcga ccttccttac 540 

gttgaggttg tctccaccga gaaggagatg attaagcgct tcttgagggt cgttaaggag 600 

aaggacccgg acgtgctgat aacatacaac ggcgacaact tcgacttcgc ctacctgaaa 660 

aagcgctgtg agaagcttgg cgtgagcttt accctcggga gggacgggag cgagccgaag 720 

atacagcgca tgggggacag gtttgcggtc gaggtgaagg gcagggtaca cttcgacctt 780 

tatccagtca taaggcgcac cataaacctc ccgacctaca cccttgaggc tgtatacgag 840 

gcggttttcg gcaagcccaa ggagaaggtc tacgccgagg agatagccac cgcctgggag 900 

accggcgagg ggcttgagag ggtcgcgcgc tactcgatgg aggacgcgag ggttacctac 960 

gagcttggca gggagttctt cccgatggag gcccagcttt ccaggctcat cggccaaggc 1020 

ctctgggacg tttcccgctc cagcaccggc aacctcgtcg agtggttcct cctaaggaag 1080 

gcctacgaga ggaacgaact cgctcccaac aagcccgacg agagggagct ggcgaggaga 1140 

agggggggct acgccggtgg ctacgtcaag gagccggagc ggggactgtg ggacaatatc 1200 

gtgtatctag actttcgtag tctctaccct tcaatcataa tcacccacaa cgtctcgcca 1260 

gatacgctca accgcgaggg gtgtaggagc tacgacgttg cccccgaggt cggtcacaag 1320 

ttctgcaagg acttccccgg cttcattccg agcctgctcg gaaacctgct ggaggaaagg 1380 

cagaagataa agaggaagat gaaggcaact ctcgacccgc tggagaagaa tctcctcgat 1440 

tacaggcaac gcgccatcaa gattctcgcc aacagctact acggctacta cggctatgcc 1500 

agggcaagat ggtactgcag ggagtgcgcc gagagcgtta cggcatgggg aagggagtac 1560 
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2331 



sequence listing.txt 

atcgaaatgg tcatcagaga gcttgaggaa aagttcggtt ttaaagtcct ctatgcagac 1620 

acagacggtc tccatgccac cattcctgga gcggacgctg aaacagtcaa gaaaaaggca 1680 

atggagttct taaactatat caatcccaaa ctgcccggcc ttctcgaact cgaatacgag 1740 

ggcttctacg tcaggggctt cttcgtcacg aagaaaaagt acgcggtcat cgacgaggag 1800 

ggcaagataa ccacgcgcgg gcttgagata gtcaggcgcg actggagcga gatagcgaag 1860 

gagacgcagg cgagggtttt ggaggcgata ctcaggcacg gtgacgttga agaggccgtc 1920 

agaattgtca gggaagtcac cgaaaagctg agcaagtacg aggttccgcc ggagaagctg 1980 

gttatccacg agcagataac gcgcgagctc aaggactaca aggccaccgg cccgcacgta 2040 

gccatagcga agcgtttggc cgccagaggt gttaaaatcc ggcccggaac tgtgataagc 2100 

tacatcgttc tgaagggctc cggaaggata ggcgacaggg cgattccctt cgacgagttc 2160 

gacccgacga agcacaagta cgatgcggac tactacatcg agaaccaggt tctgccggca 2220 
gttgagagaa tcctcagggc cttcggctac cgcaaggaag acctgcgcta ccagaagacg 
aggcaggtcg ggcttggcgc gtggctgaag ccgaagggga agaagaagtg a 

<210> 22 
<211> 2322 
<212> DNA 

<213> Thermococcus gorgonaius 

atgatcctcg atacagacta cataactgag gatggaaagc ccgtcatcag gatcttcaag 

aaggagaacg gcgagttcaa aatagactac gacagaaact ttgagccata catctacgcg 

ctcttgaagg acgactctgc gattgaggac gtcaagaaga taactgccga gaggcacggc 180 

actaccgtta gggttgtcag ggccgagaaa gtgaagaaga agttcctagg caggccgata 240 

gaggtctgga agctctactt cactcacccc caggacgttc ccgcaatcag ggacaagata 300 

aaggagcatc ctgccgttgt ggacatctac gagtacgaca tccccttcgc gaagcgctac 360 

ctcatagaca aaggcttaat cccgatggag ggcgacgagg aacttaagat gctcgccttc 420 

gacatcgaga cgctctatca cgagggcgag gagttcgccg aagggcctat cctgatgata 480 

agctacgccg acgaggaagg ggcgcgcgtt attacctgga agaatatcga ccttccctat 540 

gtcgacgtcg tttccaccga gaaggagatg ataaagcgct tcctcaaggt cgtcaaggaa 

aaggatcccg acgtcctcat aacctacaac ggcgacaact tcgacttcgc ctacctcaag 

aagcgctccg agaagctcgg agtcaagttc atcctcggaa gggaagggag cgagccgaaa 720 

atccagcgca tgggcgatcg ctttgcggtg gaggtcaagg gaaggattca cttcgacctc 780 

taccccgtca ttaggagaac gattaacctc cccacttaca cccttgaggc agtatatgaa 840 

gccatctttg gacagccgaa ggagaaggtc tacgctgagg agatagcgca ggcctgggaa 900 
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60 
120 



600 
660 



sequence listing.txt 

acgggcgagg gattagaaag ggtggcccgc tactcgatgg aggacgcaaa ggtaacctat 960 

gaactcggaa aagagttctt ccctatggaa gcccagctct cgcgcctcgt aggccagagc 1020 

ctctgggatg tatctcgctc gagtaccgga aacctcgtcg agtggttttt gctgaggaag 1080 

gcctacgaga ggaatgaact tgcaccaaac aagccggacg agagggagct ggcaagaaga 1140 

agggagagct acgcgggtgg atacgtcaag gagcccgaaa ggggactgtg ggagaacatc 1200 

gtgtatctgg acttccgctc cctgtatcct tcgataataa tcacccataa cgtctcccct 1260 

gatacactca acagggaggg ttgtgaggag tacgacgtgg ctcctcaggt aggccataag 1320 

ttctgcaagg acttccccgg cttcatccca agcctcctcg gagacctctt ggaggagaga 1380 

cagaaggtaa agaagaagat gaaggccact atagacccaa tcgagaagaa actcctcgat 1440 

tacaggcaac gagcaatcaa aatccttgct aatagcttct acggttacta cggctatgca 1500 

aaggcccgct ggtactgcaa ggagtgcgcc gagagcgtta ccgcttgggg caggcagtac 1560 

atcgagacca cgataaggga aatagaggag aaatttggct ttaaagtcct ctacgcggac 1620 

acagatggat ttttcgcaac aatacctgga gcggacgccg aaaccgtcaa aaagaaggca 1680 

aaggagttcc tggactacat caacgccaaa ctgcccggcc tgctcgaact cgaatacgag 1740 

ggcttctaca agcgcggctt cttcgtgacg aagaagaagt acgcggttat agacgaggag 1800 

gacaagataa cgacgcgcgg gcttgaaata gttaggcgtg actggagcga gatagcgaag 1860 

gagacgcagg cgagggttct tgaggcgata ctaaagcacg gtgacgttga agaagcggta 1920 

aggattgtca aagaggttac ggagaagctg agcaagtacg aggttccacc ggagaagctg 1980 

gtcatctacg agcagataac ccgcgacctg aaggactaca aggccaccgg gccgcatgtg 2040 

gctgttgcaa aacgcctcgc cgcaaggggg ataaaaatcc ggcccggaac ggtcataagc 2100 

tacatcgtgc tcaaaggctc gggaaggatt ggggacaggg ctataccctt tgacgaattt 2160 

gacccggcaa agcacaagta cgatgcagaa tactacatcg agaaccaggt tcttccagct 2220 

gtggagagga ttctgagggc ctttggttac cgtaaagaag atttaaggta tcagaaaacg 2280 

cggcaggttg gcttgggggc gtggctaaaa cctaagacat ga 2322 

<210> 23 
<211> 2328 
<212> DNA 

<213> Pyrococcus furiosus 
<220> 

<221> misc_feature 
<222> (1161) . . (1161) 
<223> n = A, T, G or C 



<400> 23 ^ 
atgattttag atgtggatta cataactgaa gaaggaaaac ctgttattag gctattcaaa 
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60 



360 
420 
480 



sequence listing.txt 
aaagagaacg gaaaatttaa gatagagcat gatagaactt ttagaccata catttacgct 120 
cttctcaggg atgattcaaa gattgaagaa gttaagaaaa taacggggga aaggcatgga 180 
aagattgtga gaattgttga tgtagagaag gttgagaaaa agtttctcgg caagcctatt 240 
accgtgtgga aactttattt ggaacatccc caagatgttc ccactattag agaaaaagtt 300 
agagaacatc cagcagttgt ggacatcttc gaatacgata ttccatttgc aaagagatac 
ctcatcgaca aaggcctaat accaatggag ggggaagaag agctaaagat tcttgccttc 
gatatagaaa ccctctatca cgaaggagaa gagtttggaa aaggcccaat tataatgatt 
agttatgcag atgaaaatga agcaaaggtg attacttgga aaaacataga tcttccatac 540 
gttgaggttg tatcaagcga gagagagatg ataaagagat ttctcaggat tatcagggag 600 
aaggatcctg acattatagt tacttataat ggagactcat tcgcattccc atatttagcg 
aaaagggcag aaaaacttgg gattaaatta accattggaa gagatggaag cgagcccaag 
atgcagagaa taggcgatat gacggctgta gaagtcaagg gaagaataca tttcgacttg 780 
tatcatgtaa taacaaggac aataaatctc ccaacataca cactagaggc tgtatatgaa 
gcaatttttg gaaagccaaa ggagaaggta tacgccgacg agatagcaaa agcctgggaa 
agtggagaga accttgagag agttgccaaa tactcgatgg aagatgcaaa ggcaacttat 
gaactcggga aagaattcct tccaatggaa attcagcttt caagattagt tggacaacct 
ttatgggatg tttcaaggtc aagcacaggg aaccttgtag agtggttctt acttaggaaa 
gcctacgaaa gaaacgaagt agctccaaac aagccaagtg aagaggagta tcaaagaagg 
ctcagggaga gctacacacc nggattcgtt aaagagccag aaaaggggtt gtgggaaaac 1200 

1260 
1320 



660 
720 



840 
900 
960 
1020 
1080 
1140 



atagtatacc tagattttag agccctatat ccctcgatta taattaccca caatgtttct 
ccegatactc taaatcttga gggatgcaag aactatgata tcgctcctca agtaggccac 
aagttctgca aggacatccc tggttttata ccaagtctct tgggacattt gttagaggaa 1380 
agacaaaaga ttaagacaaa aatgaaggaa actcaagatc ctatagaaaa aatactcctt 1440 
gactatagac aaaaagcgat aaaactctta gcaaattctt tctacggata ttatggctat 1500 
gcaaaagcaa gatggtactg taaggagtgt gctgagagcg ttactgcctg gggaagaaag 1560 
tacatcgagt tagtatggaa ggagctcgaa gaaaagtttg gatttaaagt cctctacatt 1620 
gacactgatg gtctctatgc aactatccca ggaggagaaa gtgaggaaat aaagaaaaag 1680 
gctctagaat ttgtaaaata cataaattca aagctccctg gactgctaga gcttgaatat 
gaagggtttt ataagagggg attcttcgtt acgaagaaga ggtatgcagt aatagatgaa 
gaaggaaaag tcattactcg tggtttagag atagttagga gagattggag tgaaattgca 
aaagaaactc aagctagagt tttggagaca atactaaaac acggagatgt tgaagaagct 1920 
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1740 
1800 
1860 



2040 
2100 
2160 



sequence listing.txt 
gtgagaatag taaaagaagt aatacaaaag cttgccaatt atgaaattcc accagagaag 1980 

ctcgcaatat atgagcagat aacaagacca ttacatgagt ataaggcgat aggtcctcac 

gtagctgttg caaagaaact agctgctaaa ggagttaaaa taaagccagg aatggtaatt 

ggatacatag tacttagagg cgatggtcca attagcaata gggcaattct agctgaggaa 

tacgatccca aaaagcacaa gtatgacgca gaatattaca tggagaacca ggttcttcca 2220 

gcggtactta ggatattgga gggatttgga tacagaaagg aagacctcag ataccaaaag 2280 

acaagacaag tcggcctaac ttcctggctt aacattaaaa aatcctag 2328 

<210> 24 

<211> 2328 

<212> DNA 

<213> Pyrococcus furiosus 
<220> 

<221> misc_feature 

<222> (423) . . (423) 

<223> n= A, T, G or C 

<220> 

<221> misc_feature 
<222> (429) . . (429) 
<223> n= A, T, G or C 

atgattttag atgtggatta cataactgaa gaaggaaaac ctgttattag gctattcaaa 

aaagagaacg gaaaatttaa gatagagcat gatagaactt ttagaccata catttacgct 

cttctcaggg atgattcaaa gattgaagaa gttaagaaaa taacggggga aaggcatgga 180 

aagattgtga gaattgttga tgtagagaag gttgagaaaa agtttctcgg caagcctatt 

accgtgtgga aactttattt ggaacatccc caagatgttc ccactattag agaaaaagtt 

agagaacatc cagcagttgt ggacatcttc gaatacgata ttccatttgc aaagagatac 

ctcatcgaca aaggcctaat accaatggag ggggaagaag agctaaagat tcttgccttc 420 

gcnatagcna ccctctatca cgaaggagaa gagtttggaa aaggcccaat tataatgatt 480 

agttatgcag atgaaaatga agcaaaggtg attacttgga aaaacataga tcttccatac 540 

gttgaggttg tatcaagcga gagagagatg ataaagagat ttctcaggat tatcagggag 

aaggatcctg acattatagt tacttataat ggagactcat tcgcattccc atatttagcg 

aaaagggcag aaaaacttgg gattaaatta accattggaa gagatggaag cgagcccaag 

atgcagagaa taggcgatat gacggctgta gaagtcaagg gaagaataca tttcgacttg 780 

tatcatgtaa taacaaggac aataaatctc ccaacataca cactagaggc tgtatatgaa 

gcaatttttg gaaagccaaa ggagaaggta tacgccgacg agatagcaaa agcctgggaa 

agtggagaga accttgagag agttgccaaa tactcgatgg aagatgcaaa ggcaacttat 
3 - page 14 



60 
120 



240 
300 
360 



600 
660 
720 



840 
900 
960 



sequence "listing.txt 

gaactcggga aagaattcct tccaatggaa attcagcttt caagattagt tggacaacct 1020 

ttatgggatg tttcaaggtc aagcacaggg aaccttgtag agtggttctt acttaggaaa 1080 

gcctacgaaa gaaacgaagt agctccaaac aagccaagtg aagaggagta tcaaagaagg 1140 

ctcagggaga gctacacagg tggattcgtt aaagagccag aaaaggggtt gtgggaaaac 1200 

atagtatacc tagattttag agccctatat ccctcgatta taattaccca caatgtttct 1260 

cccgatactc taaatcttga gggatgcaag aactatgata tcgctcctca agtaggccac 1320 

aagttctgca aggacatccc tggttttata ccaagtctct tgggacattt gttagaggaa 1380 

agacaaaaga ttaagacaaa aatgaaggaa actcaagatc ctatagaaaa aatactcctt 1440 

gactatagac aaaaagcgat aaaactctta gcaaattctt tctacggata ttatggctat 1500 

gcaaaagcaa gatggtactg taaggagtgt gctgagagcg ttactgcctg gggaagaaag 1560 

tacatcgagt tagtatggaa ggagctcgaa gaaaagtttg gatttaaagt cctctacatt 1620 

gacactgatg gtctctatgc aactatccca ggaggagaaa gtgaggaaat aaagaaaaag 1680 

gctctagaat ttgtaaaata cataaattca aagctccctg gactgctaga gcttgaatat 1740 

gaagggtttt ataagagggg attcttcgtt acgaagaaga ggtatgcagt aatagatgaa 1800 

gaaggaaaag tcattactcg tggtttagag atagttagga gagattggag tgaaattgca 1860 

aaagaaactc aagctagagt tttggagaca atactaaaac acggagatgt tgaagaagct 1920 

gtgagaatag taaaagaagt aatacaaaag cttgccaatt atgaaattcc accagagaag 1980 

ctcgcaatat atgagcagat aacaagacca ttacatgagt ataaggcgat aggtcctcac 2040 

gtagctgttg caaagaaact agctgctaaa ggagttaaaa taaagccagg aatggtaatt 2100 

ggatacatag tacttagagg cgatggtcca attagcaata gggcaattct agctgaggaa 2160 

tacgatccca aaaagcacaa gtatgacgca gaatattaca tggagaacca ggttcttcca 2220 

gcggtactta ggatattgga gggatttgga tacagaaagg aagacctcag ataccaaaag 2280 

acaagacaag tcggcctaac ttcctggctt aacattaaaa aatcctag 2328 

<210> 25 
<2U> 2325 
<212> DNA 

<213> Pyrococcus furiosus 

atgattttag atgtggatta cataactgaa gaaggaaaac ctgttattag gctattcaaa 60 

aaagagaacg gaaaatttaa gatagagcat gatagaactt ttagaccata catttacgct 120 

cttctcaggg atgattcaaa gattgaagaa gttaagaaaa taacggggga aaggcatgga 180 

aagattgtga gaattgttga tgtagagaag gttgagaaaa agtttctcgg caagcctatt 240 

accgtgtgga aactttattt ggaacatccc caagatccca ctattagaga aaaagttaga 300 
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gaacatccag cagttgtgga catcttcgaa tacgatattc catttgcaaa gagatacctc 360 

atcgacaaag gcctaatacc aatggagggg gaagaagagc taaagattct tgccttcgat 420 

atagaaaccc tctatcacga aggagaagag tttggaaaag gcccaattat aatgattagt 480 

tatgcagatg aaaatgaagc aaaggtgatt acttggaaaa acatagatct tccatacgtt 540 

gaggttgtat caagcgagag agagatgata aagagatttc tcaggattat cagggagaag 600 

gatcctgaca ttatagttac ttataatgga gactcattcg cattcccata tttagcgaaa 660 

agggcagaaa aacttgggat taaattaacc attggaagag atggaagcga gcccaagatg 720 

cagagaatag gcgatatgac ggctgtagaa gtcaagggaa gaatacattt cgacttgtat 780 

catgtaataa caaggacaat aaatctccca acatacacac tagaggctgt atatgaagca 840 

atttttggaa agccaaagga gaaggtatac gccgacgaga tagcaaaagc ctgggaaagt 900 

ggagagaacc ttgagagagt tgccaaatac tcgatggaag atgcaaaggc aacttatgaa 960 

ctcgggaaag aattccttcc aatggaaatt cagctttcaa gattagttgg acaaccttta 1020 

tgggatgttt caaggtcaag cacagggaac cttgtagagt ggttcttact taggaaagcc 1080 

tacgaaagaa acgaagtagc tccaaacaag ccaagtgaag aggagtatca aagaaggctc 1140 

agggagagct acacaggtgg attcgttaaa gagccagaaa aggggttgtg ggaaaacata 1200 

gtatacctag attttagagc cctatatccc tcgattataa ttacccacaa tgtttctccc 1260 

gatactctaa atcttgaggg atgcaagaac tatgatatcg ctcctcaagt aggccacaag 1320 

ttctgcaagg acatccctgg ttttatacca agtctcttgg gacatttgtt agaggaaaga 1380 

caaaagatta agacaaaaat gaaggaaact caagatccta tagaaaaaat actccttgac 1440 

tatagacaaa aagcgataaa actcttagca aattctttct acggatatta tggctatgca 1500 

aaagcaagat ggtactgtaa ggagtgtgct gagagcgtta ctgcctgggg aagaaagtac 1560 

atcgagttag tatggaagga gctcgaagaa aagtttggat ttaaagtcct ctacattgac 1620 

actgatggtc tctatgcaac tatcccagga ggagaaagtg aggaaataaa gaaaaaggct 1680 

ctagaatttg taaaatacat aaattcaaag ctccctggac tgctagagct tgaatatgaa 1740 

gggttttata agaggggatt cttcgttacg aagaagaggt atgcagtaat agatgaagaa 1800 

ggaaaagtca ttactcgtgg tttagagata gttaggagag attggagtga aattgcaaaa 1860 

gaaactcaag ctagagtttt ggagacaata ctaaaacacg gagatgttga agaagctgtg 1920 

agaatagtaa aagaagtaat acaaaagctt gccaattatg aaattccacc agagaagctc 1980 

gcaatatatg agcagataac aagaccatta catgagtata aggcgatagg tcctcacgta 2040 

gctgttgcaa agaaactagc tgctaaagga gttaaaataa agccaggaat ggtaattgga 2100 

tacatagtac ttagaggcga tggtccaatt agcaataggg caattctagc tgaggaatac 2160 

page 16 



sequence "listing.txt 
gatcccaaaa agcacaagta tgacgcagaa tattacatgg agaaccaggt tcttccagcg 2220 

gtacttagga tattggaggg atttggatac agaaaggaag acctcagata ccaaaagaca 2280 

agacaagtcg gcctaacttc ctggcttaac attaaaaaat cctag 2325 

<210> 26 
<211> 2319 
<212> DNA 

<213> pyrococcus funosus 

atgattttag atgtggatta cataactgaa gaaggaaaac ctgttattag gctattcaaa 60 
aaagagaacg gaaaatttaa gatagagcat gatagaactt ttagaccata catttacgct 120 
cttctcaggg atgattcaaa gattgaagaa gttaagaaaa taacggggga aaggcatgga 180 
aagattgtga gaattgttga tgtagagaag gttgagaaaa agtttctcgg caagcctatt 240 
accgtgtgga aactttattt ggaacatccc caaactatta gagaaaaagt tagagaacat 300 
ccagcagttg tggacatctt cgaatacgat attccatttg caaagagata cctcatcgac 360 
aaaggcctaa taccaatgga gggggaagaa gagctaaaga ttcttgcctt cgatatagaa 
accctctatc acgaaggaga agagtttgga aaaggcccaa ttataatgat tagttatgca 
gatgaaaatg aagcaaaggt gattacttgg aaaaacatag atcttccata cgttgaggtt 
gtatcaagcg agagagagat gataaagaga tttctcagga ttatcaggga gaaggatcct 600 
gacattatag ttacttataa tggagactca ttcgcattcc catatttagc gaaaagggca 660 
gaaaaacttg ggattaaatt aaccattgga agagatggaa gcgagcccaa gatgcagaga 720 
ataggcgata tgacggctgt agaagtcaag ggaagaatac atttcgactt gtatcatgta 780 
ataacaagga caataaatct cccaacatac acactagagg ctgtatatga agcaattttt 
ggaaagccaa aggagaaggt atacgccgac gagatagcaa aagcctggga aagtggagag 
aaccttgaga gagttgccaa atactcgatg gaagatgcaa aggcaactta tgaactcggg 
aaagaattcc ttccaatgga aattcagctt tcaagattag ttggacaacc tttatgggat 1020 
gtttcaaggt caagcacagg gaaccttgta gagtggttct tacttaggaa agcctacgaa 1080 
agaaacgaag tagctccaaa caagccaagt gaagaggagt atcaaagaag gctcagggag 1140 
agctacacag gtggattcgt taaagagcca gaaaaggggt tgtgggaaaa catagtatac 1200 
ctagatttta gagccctata tccctcgatt ataattaccc acaatgtttc tcccgatact 1260 
ctaaatcttg agggatgcaa gaactatgat atcgctcctc aagtaggcca caagttctgc 
aaggacatcc ctggttttat accaagtctc ttgggacatt tgttagagga aagacaaaag 
attaagacaa aaatgaagga aactcaagat cctatagaaa aaatactcct tgactataga 1440 
caaaaagcga taaaactctt agcaaattct ttctacggat attatggcta tgcaaaagca 1500 
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420 
480 
540 



840 
900 
960 



1320 
1380 



1980 
2040 
2100 



sequence listing.txt 
agatggtact gtaaggagtg tgctgagagc gttactgcct ggggaagaaa gtacatcgag 1560 

ttagtatgga aggagctcga agaaaagttt ggatttaaag tcctctacat tgacactgat 1620 

ggtctctatg caactatccc aggaggagaa agtgaggaaa taaagaaaaa ggctctagaa 1680 

tttgtaaaat acataaattc aaagctccct ggactgctag agcttgaata tgaagggttt 1740 

tataagaggg gattcttcgt tacgaagaag aggtatgcag taatagatga agaaggaaaa 1800 

gtcattactc gtggtttaga gatagttagg agagattgga gtgaaattgc aaaagaaact 1860 

caagctagag ttttggagac aatactaaaa cacggagatg ttgaagaagc tgtgagaata 1920 x 

gtaaaagaag taatacaaaa gcttgccaat tatgaaattc caccagagaa gctcgcaata 

tatgagcaga taacaagacc attacatgag tataaggcga taggtcctca cgtagctgtt 

gcaaagaaac tagctgctaa aggagttaaa ataaagccag gaatggtaat tggatacata 

gtacttagag gcgatggtcc aattagcaat agggcaattc tagctgagga atacgatccc 2160 

aaaaagcaca agtatgacgc agaatattac atggagaacc aggttcttcc agcggtactt 2220 

aggatattgg agggatttgg atacagaaag gaagacctca gataccaaaa gacaagacaa 2280 

gtcggcctaa cttcctggct taacattaaa aaatcctag 2319 

<210> 27 

<211> 775 

<212> PRT 

<213> Pyrococcus furiosus 

<400> 27 

Met He Leu Asp val Asp Tyr He Thr Glu Glu Gly Lys Pro val He 
1 5 10 15 

Arq Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys lie Glu His Asp Arg 
20 • 25 30 

Thr Phe Arg Pro Tyr He Tyr Ala Leu Leu Arg Asp Asp Ser Lys lie 
35 40 45 

Glu Glu val Lys Lys lie Thr Gly Glu Arg His Gly Lys lie val Arg 
50 55 60 

He val Asp val Glu Lys val Glu Lys Lys Phe Leu Gly Lys Pro He 
65 70 75 80 

Thr val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp val Pro Thr lie 
85 90 95 

Arg Glu Lys val Arg Glu His Pro Ala val val Asp lie Phe Glu Tyr 
100 105 110 
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Asp lie Pro Phe Ala Lys Arg Tyr Leu lie Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Glu Glu Glu Leu Lys lie Leu Ala Phe Asp lie Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro lie He Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Asn Glu Ala Lys val He Thr Trp Lys Asn He 
165 170 175 

Asp Leu Pro Tyr val Glu val val Ser Ser Glu Arg Glu Met lie Lys 
180 185 190 

Arq Phe Leu Arg He He Arg Glu Lys Asp Pro Asp He lie val Thr 
195 200 205 

Tyr Asn Gly Asp Ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly He Lys Leu Thr lie Gly Arg Asp Gly ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg He Gly Asp Met Thr Ala val Glu val Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Tyr His val He Thr Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala lie Phe Gly Lys Pro Lys Glu 
275 280 285 

Lys val Tyr Ala Asp Glu He Ala Lys Ala Trp Glu Ser Gly Glu Asn 
290 295 300 

Leu Glu Arg val Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu lie Gin Leu ser Arg Leu 
325 330 335 

val Gly Gin Pro Leu Trp Asp val Ser Arg Ser ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu val Ala 
355 360 365 
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pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Thr Gly Gly Phe Val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

He val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser He lie He Thr 
405 ~ 410 415 

His Asn val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 
420 425 430 

Asp He Ala Pro Gin val Gly His Lys Phe Cys Lys Asp He Pro Gly 
435 440 445 

Phe lie Pro Ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys He 
450 455 460 

Lys Thr Lys Met Lys Glu Thr Gin Asp Pro He Glu Lys He Leu Leu 
465 470 475 480 

Asp Tyr Arg Gin Lys Ala He Lys Leu Leu Ala Asn Ser Phe Tyr Gly 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu 
500 505 510 

Ser val Thr Ala Trp Gly Arg Lys Tyr He Glu Leu val Trp Lys Glu 
515 520 525 

Leu Glu Glu Lys Phe Gly Phe Lys val Leu Tyr lie Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr He Pro Gly Gly Glu Ser Glu Glu He Lys Lys Lys 
545 550 555 560 

Ala Leu Glu Phe val Lys Tyr He Asn Ser Lys Leu Pro Gly Leu Leu 
565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe val Thr Lys 
580 585 590 

Lys Arg Tyr Ala val He Asp Glu Glu Gly Lys val He Thr Arg Gly 
595 600 605 

Leu Glu lie val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin 
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610 615 620 

Ala Arg val Leu Glu Thr He Leu Lys His Gly Asp val Glu Glu Ala 
625 630 635 640 

val Arq He val Lys Glu val He Gin Lys Leu Ala Asn Tyr Glu lie 
645 650 655 

pro Pro Glu Lys Leu Ala lie Tyr Glu Gin lie Thr Arg Pro Leu His 
660 665 670 

Glu Tyr Lys Ala He Gly Pro His val Ala val Ala Lys Lys Leu Ala 
675 680 685 

Ala Lys Gly val Lys He Lys Pro Gly Met val lie Gly Tyr lie val 
690 695 700 

Leu Arq Gly Asp Gly Pro lie Ser Asn Arg Ala lie Leu Ala Glu Glu 
705 710 715 720 

Tyr Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 
725 730 735 

Gin val Leu Pro Ala val Leu Arg He Leu Glu Gly Phe Gly Tyr Arg 
740 745 750 

Lys Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Thr Ser 
755 760 765 

Trp Leu Asn lie Lys Lys ser 
770 775 



<210> 28 

<211> 775 

<212> PRT 

<213> Pyrococcus sp. 

<400> 28 

Met He Leu Asp Ala Asp Tyr He Thr Glu Asp Gly Lys Pro lie He 
1 5 10 15 

Arq He Phe Lys Lys Glu Asn Gly Glu Phe Lys val Glu Tyr Asp Arg 
20 25 30 

Asn Phe Arg Pro Tyr He Tyr Ala Leu Leu Lys Asp Asp Ser Gin lie 
35 40 45 

Asp Glu val Arg Lys lie Thr Ala Glu Arg His Gly Lys He val Arg 
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50 55 60 

He lie Asp Ala Glu Lys val Arg Lys Lys Phe Leu Gly Arg Pro lie 
65 70 75 80 

Glu Val Trp Arg Leu Tyr Phe Glu His Pro Gin Asp val Pro Ala lie 
85 90 95 

Arq Asp Lys lie Arg Glu His Ser Ala Val He Asp He Phe Glu Tyr 
y 100 105 110 

Asp lie Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Leu Leu Ala Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Lys Gly Pro He lie Met lie 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Glu Ala Lys val He Thr Trp Lys Lys He 
165 170 175 

Asp Leu Pro Tyr Val Glu Val Val Ser Ser Glu Arg Glu Met He Lys 
180 185 190 

Arq Phe Leu Lys val He Arg Glu Lys Asp Pro Asp val He He Thr 
195 200 205 

Tyr Asn Gly Asp Ser Phe Asp Leu Pro Tyr Leu Val Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly He Lys Leu Pro Leu Gly Arg Asp Gly ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg Leu Gly Asp Met Thr Ala Val Glu He Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Tyr His val He Arg Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala lie Phe Gly Lys Pro Lys Glu 
275 280 285 

Lys val Tyr Ala His Glu He Ala Glu Ala Trp Glu Thr Gly Lys Gly 
290 295 300 
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Leu Glu Arg val Ala Lys Tyr ser Met Glu Asp Ala Lys Val Thr Tyr 
305 310 315 320 

Glu Leu Gly Arg Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 

val Gly Gin Pro Leu Trp Asp val Ser Arg ser ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Tyr Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Arg Glu Tyr Glu Arg Arg Leu Arg Glu ser 
370 375 380 

Tvr Ala Gly Gly Tyr val Lys Glu Pro Glu Lys Gly Leu Trp Glu Gly 
385 390 395 400 

Leu val Ser Leu Asp Phe Arg Ser Leu Tyr Pro Ser lie lie lie Thr 
405 " 410 415 

His Asn Val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Arg Glu Tyr 
420 425 430 

Asp val Ala Pro Glu Val Gly His Lys Phe Cys Lys Asp Phe Pro Gly 
435 440 445 

Phe lie Pro Ser Leu Leu Lys Arg Leu Leu Asp Glu Arg Gin Glu lie 
450 455 460 

Lys Arg Lys Met Lys Ala ser Lys Asp Pro He Glu Lys Lys Met Leu 
465 470 475 480 

Asp Tyr Arg Gin Arg Ala He Lys He Leu Ala Asn ser Tyr Tyr Gly 
485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu 
500 505 510 

ser val Thr Ala Trp Gly Arg Glu Tyr He Glu Phe val Arg Lys Glu 
515 520 525 

Leu Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr He Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr He Pro Gly Ala Lys Pro Glu Glu lie Lys Lys Lys 
545 550 555 560 
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Ala Leu Glu Phe val Asp Tyr lie Asn Ala Lys Leu Pro Gly Leu Leu 
565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr val Arg Gly Phe Phe val Thr Lys 
580 585 590 

Lys Lys Tyr Ala Leu lie Asp Glu Glu Gly Lys lie lie Thr Arg Gly 
595 600 605 

Leu Glu lie val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin 
610 615 620 

Ala Lys val Leu Glu Ala He Leu Lys His Gly Asn val Glu Glu Ala 
625 630 635 640 

val Lys He val Lys Glu val Thr Glu Lys Leu Ser Lys Tyr Glu He 
645 650 655 

Pro Pro Glu Lys Leu val lie Tyr Glu Gin lie Thr Arg Pro Leu His 
660 665 670 

Glu Tyr Lys Ala He Gly Pro His val Ala val Ala Lys Arg Leu Ala 
675 680 685 

Ala Arq Gly val Lys val Arg Pro Gly Met val lie Gly Tyr lie val 
690 695 700 

Leu Arg Gly Asp Gly Pro lie Ser Lys Arg Ala lie Leu Ala Glu Glu 
705 710 715 720 

Phe Asp Leu Arg Lys His Lys Tyr Asp Ala Glu Tyr Tyr lie Glu Asn 
725 ' 730 735 

Gin val Leu Pro Ala val Leu Arg lie Leu Glu Ala Phe Gly Tyr Arg 
740 745 750 

Lys Glu Asp Leu Arg Trp Gin Lys Thr Lys Gin Thr Gly Leu Thr Ala 
755 760 765 

Trp Leu Asn lie Lys Lys Lys 
770 775 



<210> 29 
<211> 773 
<212> PRT 

<213> thermococcus gorgonarius 
<400> 29 
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Met lie Leu Asp Thr Asp Tyr lie Thr Glu Asp Gly Lys Pro Val lie 
1 5 10 15 

Arg He Phe Lys Lys Glu Asn Gly Glu Phe Lys lie Asp Tyr Asp Arg 
20 25 30 

Asn Phe Glu Pro Tyr He Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 
35 40 45 

Glu Asp val Lys Lys He Thr Ala Glu Arg His Gly Thr Thr val Arg 
50 55 " 60 

val val Arg Ala Glu Lys val Lys Lys Lys Phe Leu Gly Arg Pro He 
65 70 75 80 

Glu val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp val Pro Ala lie 
85 90 95 

Arq Asp Lys He Lys Glu His Pro Ala val val Asp He Tyr Glu Tyr 
y 100 105 110 

Asp lie Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 " 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp lie Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro lie Leu Met lie 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Gly Ala Arg val He Thr Trp Lys Asn He 
165 170 175 

Asp Leu Pro Tyr val Asp val val ser Thr Glu Lys Glu Met lie Lys 
180 185 190 

Arg Phe Leu Lys val val Lys Glu Lys Asp Pro Asp val Leu He Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Ser Glu 
210 215 220 

Lys Leu Gly val Lys Phe lie Leu Gly Arg Glu Gly ser Glu Pro Lys 
225 230 235 240 

He Gin Arg Met Gly Asp Arg Phe Ala Val Glu Val Lys Gly Arg He 
245 " 250 255 
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His Phe Asp Leu Tyr Pro val lie Arg Arg Thr lie Asn Leu Pro Thr 

Tyr Thr Leu Glu Ala val Tyr Glu Ala He Phe Gly Gin Pro Lys Glu 
275 280 285 

lvs val Tyr Ala Glu Glu lie Ala Gin Ala Trp Glu Thr Gly Glu Gly 
290 295 300 

Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys val Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Gin Leu ser Arg Leu 
325 330 335 

val Gly Gin ser Leu Trp Asp val Ser Arg Ser Ser Thr Gly Asn Leu 
340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Glu ser Tyr 
370 375 380 

Ala Gly Gly Tyr val Lys Glu Pro Glu Arg Gly Leu Trp Glu Asn lie 
385 390 395 400 

val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser He He lie Thr His 
405 " 410 415 

Asn val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Glu Glu Tyr Asp 
420 425 430 

val Ala Pro Gin val Gly His Lys Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 

lie Pro ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys val Lys 
450 455 460 

Lys Lys Met Lys Ala Thr He Asp Pro He Glu Lys Lys Leu Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala lie Lys lie Leu Ala Asn Ser Phe Tyr Gly Tyr 
485 490 495 

Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu Ser 
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500 505 510 

val Thr Ala Trp Gly Arg Gin Tyr lie Glu Thr Thr He Arg Glu lie 
515 520 525 

Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Thr Asp Gly Phe 
530 535 540 

Phe Ala Thr lie Pro Gly Ala Asp Ala Glu Thr val Lys Lys Lys Ala 
545 550 555 560 

lvs Glu Phe Leu Asp Tyr lie Asn Ala Lys Leu Pro Gly Leu Leu Glu 
565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe val Thr Lys Lys 
580 585 590 

Lys Tyr Ala val He Asp Glu Glu Asp Lys He Thr Thr Arg Gly Leu 
595 600 605 

Glu lie val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 
610 615 620 

Arg val Leu Glu Ala lie Leu Lys His Gly Asp val Glu Glu Ala val 
625 630 635 640 

Arg lie val Lys Glu val Thr Glu Lys Leu Ser Lys Tyr Glu Val Pro 
y '645 650 655 

pro Glu Lys Leu val He Tyr Glu Gin He Thr Arg Asp Leu Lys Asp 
660 ' 665 670 

Tyr Lys Ala Thr Gly Pro His val Ala val Ala Lys Arg Leu Ala Ala 
675 680 685 

Arg Gly lie Lys He Arg Pro Gly Thr val He Ser Tyr lie Val Leu 
690 695 700 

Lys Gly ser Gly Arg lie Gly Asp Arg Ala lie Pro Phe Asp Glu Phe 
705 710 715 720 

Asp Pro Ala Lys His Lys Tyr Asp Ala Glu Tyr Tyr lie Glu Asn Gin 
725 730 735 

val Leu Pro Ala Val Glu Arg He Leu Arg Ala Phe Gly Tyr Arg Lys 
740 745 750 
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Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin val Gly Leu Gly Ala Trp 
755 760 765 

Leu Lys Pro Lys Thr 
770 



<210> 30 
<211> 774 
<212> PRT 

<213> Pyrococcus sp. 
<400> 30 

Met He Leu Asp Thr Asp Tyr He Thr Glu Asp Gly Lys Pro val He 

Arg lie Phe Lys Lys Glu Asn Gly Glu Phe Lys lie Glu Tyr Asp Arg 
20 25 30 

Thr Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Lys Asp Asp Ser Ala lie 
35 40 45 

Glu Glu val Lys Lys lie Thr Ala Glu Arg His Gly Thr val Val Thr 
50 55 ~ 60 

val Lys Arg val Glu Lys val Gin Lys Lys Phe Leu Gly Arg Pro val 
65 " 70 75 80 

Glu val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp val Pro Ala lie 
85 90 95 

Arg Asp Lys lie Arg Glu His Gly Ala Val lie Asp lie Tyr Glu Tyr 
100 105 110 

Asp lie Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu val Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp lie Gin Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro lie Leu Met lie 
145 150 155 160 

ser Tyr Ala Asp Glu Glu Gly Ala Arg val lie Thr Trp Lys Asn Val 
165 170 175 

Asp Leu Pro Tyr val Asp val val Ser Thr Glu Arg Glu Met lie Lys 
180 185 190 
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Arq Phe Leu Arg Val val Lys Glu Lys Asp Pro Asp Val Leu lie Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Cys Glu 
210 215 220 

Lys Leu Gly lie Asn Phe Ala Leu Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

He Gin Arg Met Gly Asp Arg Phe Ala val Glu Val Lys Gly Arg lie 
245 250 255 

His Phe Asp Leu Tyr Pro val lie Arg Arg Thr lie Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala val Phe Gly Gin Pro Lys Glu 
275 280 285 

Lys val Tyr Ala Glu Glu lie Thr Pro Ala Trp Glu Thr Gly Glu Asn 
290 295 300 

Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys val Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu Ala Gin Leu Ser Arg Leu 
325 330 335 

lie Gly Gin Ser Leu Trp Asp val Ser Arg ser Ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Lys Glu Leu Ala Arg Arg Arg Gin Ser Tyr 
370 375 380 

Glu Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp Glu Asn He 
385 390 395 400 

val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser lie lie lie Thr His 
405 410 415 

Asn val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Lys Glu Tyr Asp 
420 425 430 

val Ala Pro .Gin val Gly His Arg Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 
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lie Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys lie Lys 
450 455 460 

Lys Lys Met Lys Ala Thr lie Asp Pro lie Glu Arg Lys Leu Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala lie Lys lie Leu Ala Asn Ser Tyr Tyr Gly Tyr 
485 490 495 

Tyr Gly Tyr Ala Arg Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu ser 
y 500 505 510 

val Thr Ala Trp Gly Arg Glu Tyr lie Thr Met Thr He Lys Glu lie 
515 520 525 

Glu Glu Lys Tyr Gly Phe Lys val He Tyr Ser Asp Thr Asp Gly Phe 
530 535 540 

Phe Ala Thr lie Pro Gly Ala Asp Ala Glu Thr val Lys Lys Lys Ala 
545 550 555 560 

Met Glu Phe Leu Asn Tyr lie Asn Ala Lys Leu Pro Gly Ala Leu Glu 
565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe val Thr Lys Lys 
580 585 590 

lvs Tyr Ala val lie Asp Glu Glu Gly Lys He Thr Thr Arg Gly Leu 
595 600 605 

Glu He val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 
610 615 620 

Arq val Leu Glu Ala Leu Leu Lys Asp Gly Asp val Glu Lys Ala Val 
625 630 635 640 

Arg He val Lys Glu Val Thr Glu Lys Leu Ser Lys Tyr Glu val Pro 
645 650 655 

pro Glu Lys Leu val lie His Glu Gin lie Thr Arg Asp Leu Lys Asp 
660 665 670 

Tvr Lys Ala Thr Gly Pro His val Ala Val Ala Lys Arg Leu Ala Ala 
675 680 685 

Arg Gly val Lys He Arg Pro Gly Thr val lie Ser Tyr He val Leu 
690 695 700 
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Lys Gly ser Gly Arg He Gly Asp Arg Ala lie Pro Phe Asp Glu Phe 
705 " 710 715 720 

Asp Pro Thr Lys His Lys Tyr Asp Ala Glu Tyr Tyr lie Glu Asn Gin 
725 730 735 

val Leu Pro Ala val Glu Arg He Leu Arg Ala Phe Gly Tyr Arg Lys 
740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Ser Ala Trp 
755 760 765 

Leu Lys Pro Lys Gly Thr 
770 

<210> 31 
<211> 774 
<212> PRT 

<213> thermococcus litoralis 
<400> 31 

Met He Leu Asp Thr Asp Tyr He Thr Lys Asp Gly Lys Pro lie lie 
15 10 15 

Arq He Phe Lys Lys Glu Asn Gly Glu Phe Lys lie Glu Leu Asp Pro 
y 20 25 30 

His Phe Gin Pro Tyr lie Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 
35 40 45 

Glu Glu He Lys Ala He Lys Gly Glu Arg His Gly Lys Thr val Arg 
50 55 60 

Val Leu Asp Ala Val Lys val Arg Lys Lys Phe Leu Gly Arg Glu val 
65 70 75 80 

Glu val Trp Lys Leu He Phe Glu His Pro Gin Asp Val Pro Ala Met 
85 90 95 

Arg Gly Lys lie Arg Glu His Pro Ala val val Asp lie Tyr Glu Tyr 
100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Leu Leu Ala Phe Asp He Glu Thr 
130 135 140 
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Phe Tyr His Glu Gly Asp Glu Phe Gly Lys Gly Glu He He Met lie 
145 150 155 160 

ser Tyr Ala Asp Glu Glu Glu Ala Arg val lie Thr Trp Lys Asn He 
165 170 175 

Asp Leu Pro Tyr val Asp val val Ser Asn Glu Arg Glu Met lie Lys 
180 185 190 

Arq Phe val Gin val val Lys Glu Lys Asp Pro Asp val lie He Thr 
195 200 205 

Tvr Asn Gly Asp Asn Phe Asp Leu Pro Tyr Leu lie Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly Val Arg Leu val Leu Gly Arg Asp Lys Glu His Pro Glu 
225 230 235 240 

Pro Lys He Gin Arg Met Gly Asp Ser Phe Ala val Glu lie Lys Gly 
245 250 255 

Arg lie His Phe Asp Leu Phe Pro val val Arg Arg Thr lie Asn Leu 
260 265 270 

pro Thr Tyr Thr Leu Glu Ala val Tyr Glu Ala val Leu Gly Lys Thr 
275 280 285 

lvs ser Lys Leu Gly Ala Glu Glu lie Ala Ala He Trp Glu Thr Glu 
290 295 300 

Glu ser Met Lys Lys Leu Ala Gin Tyr ser Met Glu Asp Ala Arg Ala 
305 310 315 320 

Thr Tyr Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Glu Leu Ala 
325 330 335 

Lys Leu lie Gly Gin Ser val Trp Asp val Ser Arg Ser Ser Thr Gly 
340 345 350 

Asn Leu val Glu Trp Tyr Leu Leu Arg val Ala Tyr Ala Arg Asn Glu 
355 360 365 

Leu Ala Pro Asn Lys Pro Asp Glu Glu Glu Tyr Lys Arg Arg Leu Arg 
370 375 380 

Thr Thr Tyr Leu Gly Gly Tyr val Lys Glu Pro Glu Lys Gly Leu Trp 
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385 390 395 400 

Glu Asn He lie Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser lie lie 
405 410 415 

val Thr His Asn val Ser Pro Asp Thr Leu Glu Lys Glu Gly Cys Lys 
420 425 430 

Asn Tyr Asp val Ala Pro lie val Gly Tyr Arg Phe Cys Lys Asp Phe 
435 440 445 

Pro Gly Phe lie Pro Ser lie Leu Gly Asp Leu lie Ala Met Arg Gin 
450 455 460 

Asp He Lys Lys Lys Met Lys ser Thr He Asp Pro He Glu Lys Lys 
465 470 475 480 

Met Leu Asp Tyr Arg Gin Arg Ala lie Lys Leu Leu Ala Asn ser Tyr 
485 490 495 

Tyr Gly Tyr Met Gly Tyr Pro Lys Ala Arg Trp Tyr ser Lys Glu Cys 
500 505 510 

Ala Glu ser val Thr Ala Trp Gly Arg His Tyr lie Glu Met Thr lie 
515 520 525 

Arq Glu lie Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Thr 
530 535 540 

Asp Gly Phe Tyr Ala Thr lie Pro Gly Glu Lys Pro Glu Leu He Lys 
545 550 555 560 

Lys Lys Ala Lys Glu Phe Leu Asn Tyr lie Asn Ser Lys Leu Pro Gly 
565 570 575 

Leu Leu Glu Leu Glu Tyr Glu Gly Phe Tyr Leu Arg Gly Phe Phe val 
580 585 590 

Thr Lys Lys Arg Tyr Ala val He Asp Glu Glu Gly Arg lie Thr Thr 
595 600 605 

Arq Gly Leu Glu Val Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu 
610 615 " 620 

Thr Gin Ala Lys val Leu Glu Ala lie Leu Lys Glu Gly ser val Glu 
625 630 635 640 
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Lys Ala val Glu Val Val Arg Asp val Val Glu Lys He Ala Lys Tyr 
645 " 650 655 

Arq Val Pro Leu Glu Lys Leu val lie His Glu Gin He Thr Arg Asp 
660 665 670 

Leu Lys Asp Tyr Lys Ala lie Gly Pro His val Ala lie Ala Lys Arg 
675 680 685 

Leu Ala Ala Arg Gly He Lys val Lys Pro Gly Thr lie lie ser Tyr 
690 695 700 

He val Leu Lys Gly ser Gly Lys He Ser Asp Arg val He Leu Leu 
705 710 715 720 

Thr Glu Tyr Asp Pro Arg Lys His Lys Tyr Asp Pro Asp Tyr Tyr He 
725 730 735 

Glu Asn Gin val Leu Pro Ala val Leu Arg He Leu Glu Ala Phe Gly 
740 745 750 

Tyr Arg Lys Glu Asp Leu Arg Tyr Gin Ser Ser Lys Gin Thr Gly Leu 
755 760 765 



Asp Ala Trp Leu Lys Arg 
770 



<210> 32 

<211> 776 

<212> PRT 

<213> Thermococcus sp. "~ 

<400> 32 

Met He Leu Asp val Asp Tyr lie Thr Glu Asn Gly Lys Pro val He 
1 5 10 15 

Arg val Phe Lys Lys Glu Asn Gly Glu Phe Arg He Glu Tyr Asp Arg 
20 25 30 

Glu Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Arg Asp Asp Ser Ala He 
35 40 45 

Glu Glu He Lys Lys He Thr Ala Glu Arg His Gly Arg val val Lys 
50 55 60 

val Lys Arg Ala Glu Lys val Lys Lys Lys Phe Leu Gly Arg ser val 
65 70 75 80 
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Glu val Trp val Leu Tyr Phe Thr His Pro Gin Asp Val Pro Ala lie 
85 90 95 

Arg Asp Lys He Arg Lys His Pro Ala val He Asp lie Tyr Glu Tyr 
100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Glu Glu Glu Leu Lys Leu Met ser Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Thr Gly Pro He Leu Met lie 
145 150 155 160 

ser Tyr Ala Asp Glu ser Glu Ala Arg val He Thr Trp Lys Lys He 
165 170 175 

Asp Leu Pro Tyr val Glu val val Ser Thr Glu Lys Glu Met He Lys 
180 185 190 

Arq Phe Leu Arg val val Lys Glu Lys Asp Pro Asp val Leu He Thr 
195 ~ 200 205 

Tvr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Cys Glu 
210 215 220 

Lys Leu Gly Val Ser Phe Thr Leu Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

He Gin Arg Met Gly Asp Arg Phe Ala val Glu val Lys Gly Arg val 
245 250 255 

His Phe Asp Leu Tyr Pro Val He Arg Arg Thr .He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala val Phe Gly Lys Pro Lys Glu 
275 280 285 

Lvs val Tyr Ala Glu Glu lie Ala Thr Ala Trp Glu Thr Gly Glu Gly 
3 290 295 300 

Leu Glu Arg val Ala Arg Tyr Ser Met Glu Asp Ala Arg Val Thr Tyr 
305 310 315 320 

Glu Leu Gly Arg Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 
325 330 335 
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lie Gly Gin Gly Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Gly Gly Tyr 
370 375 380 

Ala Gly Gly Tyr val Lys Glu Pro Glu Arg Gly Leu Trp Asp Asn lie 
385 390 395 400 

val Tyr Leu Asp Phe Arg ser Leu Tyr Pro Ser lie lie lie Thr His 
405 410 415 

Asn val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Arg Ser Tyr Asp 
420 425 430 

val Ala Pro Glu val Gly His Lys Phe Cys Lys Asp Phe Pro Gly Phe 
435 ' 440 445 

lie Pro Ser Leu Leu Gly Asn Leu Leu Glu Glu Arg Gin Lys lie Lys 
450 455 460 

Arq Lys Met Lys Ala Thr Leu Asp Pro Leu Glu Lys Asn Leu Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala He Lys lie Leu Ala Asn ser Tyr Tyr Gly Tyr 
485 490 495 

Tyr Gly Tyr Ala Arg Ala Arg Trp Tyr Cys Arg Glu Cys Ala Glu ser 
500 505 510 

val Thr Ala Trp Gly Arg Glu Tyr lie Glu Met val lie Arg Glu Leu 
515 ' 520 525 

Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Thr Asp Gly Leu 
530 535 540 

His Ala Thr He Pro Gly Ala Asp Ala Glu Thr val Lys Lys Lys Ala 
545 550 555 560 

Met Glu Phe Leu Asn Tyr He Asn Pro Lys Leu Pro Gly Leu Leu Glu 
565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr val Arg Gly Phe Phe val Thr Lys Lys 
580 585 590 
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Lvs Tyr Ala val He Asp Glu Glu Gly Lys He Thr Thr Arg Gly Leu 
1 595 600 605 

Glu He val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 
610 615 620 

Arq val Leu Glu Ala lie Leu Arg His Gly Asp val Glu Glu Ala val 
625 630 635 640 

Arg He Val Arg Glu val Thr Glu Lys Leu Ser Lys Tyr Glu val Pro 
645 650 655 

Pro Glu Lys Leu val He His Glu Gin He Thr Arg Glu Leu Lys Asp 
660 665 670 

Tvr Lys Ala Thr Gly Pro His val Ala He Ala Lys Arg Leu Ala Ala 
675 680 685 

Arq Gly val Lys lie Arg Pro Gly Thr Val He ser Tyr He val Leu 
690 695 700 

Lys Gly ser Gly Arg He Gly Asp Arg Ala He Pro Phe Asp Glu Phe 
705 710 715 720 

Asp Pro Thr Lys His Lys Tyr Asp Ala Asp Tyr Tyr He Glu Asn Gin 
725 730 735 

val Leu pro Ala val Glu Arg lie Leu Arg Ala Phe Gly Tyr Arg Lys 
740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin val Gly Leu Gly Ala Trp 
755 760 765 

Leu Lys Pro Lys Gly Lys Lys Lys 
770 775 



<210> 33 

<211> 775 

<212> PRT 

<213> pyrococcus furiosus 

<400> 33 

Met lie Leu Asp val Asp Tyr He Thr Glu Glu Gly Lys Pro val He 
1 5 10 15 

Arq Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys lie Glu His Asp Arg 
20 25 30 
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Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Arg Asp Asp Ser Lys lie 
35 J 40 45 

Glu Glu val Lys Lys lie Thr Gly Glu Arg His Gly Lys He val Arg 
50 55 60 

He val Asp val Glu Lys val Glu Lys Lys Phe Leu Gly Lys Pro lie 
65 70 75 . 80 

Thr val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp val Pro Thr He 
85 90 95 

Arq Glu Lys val Arg Glu His Pro Ala val val Asp He Phe Glu Tyr 
100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Glu Glu Glu Leu Lys lie Leu Ala Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro He He Met lie 
145 150 155 160 

ser Tyr Ala Asp Glu Asn Glu Ala Lys Val He Thr Trp Lys Asn He 
165 170 175 

Asp Leu Pro Tyr val Glu val val Ser Ser Glu Arg Glu Met He Lys 
180 185 190 

Arq Phe Leu Arg He He Arg Glu Lys Asp Pro Asp lie He Val Thr 
195 200 205 

Tyr Asn Gly Asp Ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly He Lys Leu Thr He Gly Arg Asp Gly ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg He Gly Asp Met Thr Ala val Glu val Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Tyr His Val He Thr Arg Thr lie Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu 
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275 280 285 

Lys val Tyr Ala Asp Glu lie Ala Lys Ala Trp Glu Ser Gly Glu Asn 
290 295 300 

Leu Glu Arg val Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu lie Gin Leu Ser Arg Leu 
325 330 335 

val Gly Gin Pro Leu Trp Asp val Ser Arg ser ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu val Ala 
355 360 365 

Pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Thr Pro Gly Phe val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

lie Val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro ser lie He lie Thr 
405 410 415 

His Asn val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 
420 425 430 

Asp lie Ala Pro Gin val Gly His Lys Phe Cys Lys Asp He Pro Gly 
435 440 445 

Phe lie Pro ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys lie 
450 455 460 

Lys Thr Lys Met Lys Glu Thr Gin Asp Pro lie Glu Lys lie Leu Leu 
465 470 475 480 

Asp Tyr Arg Gin Lys Ala He Lys Leu Leu Ala Asn Ser Phe Tyr Gly 
485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu 
500 505 510 

ser val Thr Ala Trp Gly Arg Lys Tyr lie Glu Leu val Trp Lys Glu 
515 520 525 
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Leu Glu Glu Lys Phe Gly Phe Lys val Leu Tyr He Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr He Pro Gly Gly Glu Ser Glu Glu lie Lys Lys Lys 
545 550 555 560 

Ala Leu Glu Phe Val Lys Tyr lie Asn Ser Lys Leu Pro Gly Leu Leu 
565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe val Thr Lys 
580 585 590 

Lys Arg Tyr Ala val lie Asp Glu Glu Gly Lys Val lie Thr Arg Gly 
595 600 605 

Leu Glu lie val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin 
610 615 620 

Ala Arg val Leu Glu Thr He Leu Lys His Gly Asp val Glu Glu Ala 
625 630 635 640 

val Arg He val Lys Glu val He Gin Lys Leu Ala Asn Tyr Glu lie 
645 650 655 

pro Pro Glu Lys Leu Ala He Tyr Glu Gin lie Thr Arg Pro Leu His 
660 665 670 

Glu Tyr Lys Ala He Gly Pro His val Ala val Ala Lys Lys Leu Ala 
675 680 685 

Ala Lys Gly val Lys He Lys Pro Gly Met val He Gly Tyr He val 
690 695 700 

Leu Arg Gly Asp Gly Pro He Ser Asn Arg Ala He Leu Ala Glu Glu 
705 ~ 710 715 720 

Tyr Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 
725 730 735 

Gin val Leu Pro Ala val Leu Arg lie Leu Glu Gly Phe Gly Tyr Arg 
740 745 750 

Lys Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin val Gly Leu Thr Ser 
755 " 760 765 



Trp Leu Asn He Lys Lys Ser 
770 775 
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<210> 34 
<211> 775 
<212> PRT 

<213> Pyrococcus furiosus 
<400> 34 

Met lie Leu Asp Val Asp Tyr He Thr Glu Glu Gly Lys Pro yal lie 
15 10 15 

Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys He Glu His Asp Arg 
20 25 30 

Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Arg Asp Asp Ser Lys lie 
35 40 45 

Glu Glu val Lys Lys lie Thr Gly Glu Arg His Gly Lys lie val Arg 
50 55 60 

He val Asp val Glu Lys val Glu Lys Lys Phe Leu Gly Lys Pro lie 
65 70 75 80 

Thr val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp val Pro Thr lie 
85 90 95 

Arq Glu Lys val Arg Glu His Pro Ala Val val Asp lie Phe Glu Tyr 
100 105 110 

Asp lie Pro Phe Ala Lys Arg Tyr Leu lie Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Glu Glu Glu Leu Lys He Leu Ala Phe Ala He Ala Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro He He Met He 
145 150 155 160 

ser Tyr Ala Asp Glu Asn Glu Ala Lys val He Thr Trp Lys Asn lie 
165 170 175 

Asp Leu Pro Tyr val Glu val val Ser Ser Glu Arg Glu Met He Lys 
180 185 190 

Arg Phe Leu Arg He He Arg Glu Lys Asp Pro Asp lie He val Thr 
195 200 205 ' 

Tyr Asn Gly Asp Ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu 
210 215 220 
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Lys Leu Gly He Lys Leu Thr lie Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg lie Gly Asp Met Thr Ala Val Glu val Lys Gly Arg lie 
245 250 255 

His Phe Asp Leu Tyr His Val lie Thr Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala lie Phe Gly Lys Pro Lys Glu 
275 280 285 

Lvs val Tyr Ala Asp Glu He Ala Lys Ala Trp Glu ser Gly Glu Asn 
290 295 300 

Leu Glu Arg Val Ala Lys Tyr ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu lie Gin Leu ser Arg Leu 
325 330 335 

Val Gly Gin Pro Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Val Ala 
355 360 365 

pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Thr Gly Gly Phe val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

lie val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser He He lie Thr 
405 410 415 

His Asn val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 
420 425 430 

Asp lie Ala Pro Gin val Gly His Lys Phe Cys Lys Asp He Pro Gly 
435 440 445 

Phe He Pro Ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys He 
450 455 460 

Lys Thr Lys Met Lys Glu Thr Gin Asp Pro He Glu Lys He Leu Leu 
465 470 475 480 
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asp Tyr Arg Gin Lys Ala lie Lys Leu Leu Ala Asn Ser Phe Tyr Gly 
K 485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu 
500 505 510 

ser val Thr Ala Trp Gly Arg Lys Tyr He Glu Leu Val Trp Lys Glu 
515 520 525 

Leu Glu Glu Lys Phe Gly Phe Lys val Leu Tyr He Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr He Pro Gly Gly Glu Ser Glu Glu lie Lys Lys Lys 
545 550 555 560 

Ala Leu Glu Phe val Lys Tyr lie Asn ser Lys Leu Pro Gly Leu Leu 
565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe val Thr Lys 
580 585 590 

Lys Arg Tyr Ala val lie Asp Glu Glu Gly Lys Val lie Thr Arg Gly 
y 595 600 605 

Leu Glu He val Arg Arg Asp Trp ser Glu lie Ala Lys Glu Thr Gin 
610 615 620 

Ala Arq val Leu Glu Thr He Leu Lys His Gly Asp val Glu Glu Ala 
625 630 635 640 

val Arg lie Val Lys Glu val He Gin Lys Leu Ala Asn Tyr Glu lie 
645 650 655 

pro Pro Glu Lys Leu Ala lie Tyr Glu Gin He Thr Arg Pro Leu His 
660 665 670 

Glu Tyr Lys Ala He Gly Pro His val Ala val Ala Lys Lys Leu Ala 
675 680 685 

Ala Lys Gly val Lys He Lys Pro Gly Met Val He Gly Tyr He val 
690 695 700 

Leu Arg Gly Asp Gly Pro He ser Asn Arg Ala lie Leu Ala Glu Glu 
705 710 715 720 

Tyr Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 
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725 730 735 

Gin val Leu Pro Ala val Leu Arg He Leu Glu Gly Phe Gly Tyr Arg 
740 745 750 

Lys Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin val Gly Leu Thr Ser 
755 760 765 



Trp Leu Asn He Lys Lys Ser 
770 775 



<210> 35 

<211> 774 

<212> PRT 

<213> Pyrococcus furiosus 

<400> 35 

Met lie Leu Asp val Asp Tyr lie Thr Glu Glu Gly Lys Pro val lie 
1 5 10 15 

Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys lie Glu His Asp Arg 
20 25 30 

Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Arg Asp Asp Ser Lys He 
35 40 45 

Glu Glu val Lys Lys He Thr Gly Glu Arg His Gly Lys He val Arg 
50 55 60 

He val Asp val Glu Lys val Glu Lys Lys Phe Leu Gly Lys Pro lie 
65 70 75 80 

Thr val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp Pro Thr He Arg 
85 90 95 

Glu Lys val Arg Glu His Pro Ala val val Asp He Phe Glu Tyr Asp 
100 105 110 

He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro Met 
115 120 125 

Glu Gly Glu Glu Glu Leu Lys lie Leu Ala Phe Asp He Glu Thr Leu 
130 135 140 

Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro lie lie Met lie Ser 
145 150 155 160 

Tyr Ala Asp Glu Asn Glu Ala Lys val He Thr Trp Lys Asn He Asp 
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165 170 175 

Leu Pro Tyr val Glu val Val Ser Ser Glu Arg Glu Met lie Lys Arg 
180 185 190 

Phe Leu Arg He lie Arg Glu Lys Asp Pro Asp lie lie val Thr Tyr 
195 " 200 205 

Asn Gly Asp ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu Lys 
210 215 220 

Leu Gly lie Lys Leu Thr lie Gly Arg Asp Gly Ser Glu Pro Lys Met 
225 230 235 240 

Gin Arg He Gly Asp Met Thr Ala val Glu Val Lys Gly Arg He His 
245 250 255 

Phe Asp Leu Tyr His val lie Thr Arg Thr He Asn Leu Pro Thr Tyr 
260 265 270 

Thr Leu Glu Ala Val Tyr Glu Ala lie Phe Gly Lys Pro Lys Glu Lys 
275 280 285 

val Tyr Ala Asp Glu lie Ala Lys Ala Trp Glu Ser Gly Glu Asn Leu 
290 295 300 

Glu Arg val Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr Glu 
305 310 315 320 

Leu Gly Lys Glu Phe Leu Pro Met Glu lie Gin Leu Ser Arg Leu val 
325 330 335 

Gly Gin Pro Leu Trp Asp val Ser Arg Ser Ser Thr Gly Asn Leu val 
3 340 345 350 

Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu val Ala Pro 
355 360 365 

Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser Tyr 
370 375 380 

Thr Gly Gly Phe val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn He 
385 390 395 400 

val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser lie lie lie Thr His 
405 410 415 
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Asn val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr Asp 
420 425 430 

lie Ala Pro Gin val Gly His Lys Phe Cys Lys Asp lie Pro Gly Phe 
435 440 445 

lie Pro ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys He Lys 
450 455 460 

Thr Lys Met Lys Glu Thr Gin Asp Pro lie Glu Lys He Leu Leu Asp 
465 470 475 480 

Tyr Arq Gin Lys Ala lie Lys Leu Leu Ala Asn Ser Phe Tyr Gly Tyr 
485 490 495 

Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu ser 
500 505 510 

val Thr Ala Trp Gly Arg Lys Tyr lie Glu Leu val Trp Lys Glu Leu 
515 520 525 

Glu Glu Lys Phe Gly Phe Lys val Leu Tyr lie Asp Thr Asp Gly Leu 
530 535 540 

Tvr Ala Thr He Pro Gly Gly Glu Ser Glu Glu He Lys Lys Lys Ala 
545 550 555 560 

Leu Glu Phe Val Lys Tyr lie Asn ser Lys Leu Pro Gly Leu Leu Glu 
565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe val Thr Lys Lys 
580 585 590 

Arg Tyr Ala Val lie Asp Glu Glu Gly Lys Val lie Thr Arg Gly Leu 
595 600 605 

Glu He Val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin Ala 
610 " 615 620 

Arq val Leu Glu Thr He Leu Lys His Gly Asp Val Glu Glu Ala val 
625 630 635 640 

Arq He val Lys Glu val He Gin Lys Leu Ala Asn Tyr Glu lie Pro 
645 650 655 

Pro Glu Lys Leu Ala lie Tyr Glu Gin He Thr Arg Pro Leu His Glu 
660 665 670 
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Tvr lvs Ala lie Gly Pro His Val Ala Val Ala Lys Lys Leu Ala Ala 
675 680 685 

Lys Gly val Lys He Lys Pro Gly Met val lie Gly Tyr lie val Leu 
690 695 700 

Arq Gly Asp Gly Pro lie Ser Asn Arg Ala lie Leu Ala Glu Glu Tyr 
705 710 715 720 

Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 
725 730 735 

val Leu Pro Ala val Leu Arg He Leu Glu Gly Phe Gly Tyr Arg Lys 
740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin val Gly Leu Thr ser Trp 
755 " 760 765 



Leu Asn lie Lys Lys Ser 
770 

<210> 36 
<211> 772 
<212> PRT 

<213> Pyrococcus furiosus 
<400> 36 

Met lie Leu Asp val Asp Tyr He Thr Glu Glu Gly Lys Pro Val lie 
15 10 15 

Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys He Glu His Asp Arg 
20 25 30 

Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Arg Asp Asp ser Lys lie 
35 40 45 

Glu Glu val Lys Lys He Thr Gly Glu Arg His Gly Lys lie Val Arg 
50 55 60 

He val Asp Val Glu Lys val Glu Lys Lys Phe Leu Gly Lys Pro lie 
65 70 75 80 

Thr val Trp Lys Leu Tyr Leu Glu His Pro Gin Thr lie Arg Glu Lys 
85 90 95 

val Arg Glu His Pro Ala val val Asp lie Phe Glu Tyr Asp He Pro 
100 105 110 
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Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro Met Glu Gly 
115 120 

Glu Glu Glu Leu Lys lie Leu Ala Phe Asp He Glu Thr Leu Tyr His 
130 135 140 

Glu Gly Glu Glu Phe Gly Lys Gly Pro He lie Met He Ser Tyr Ala 
145 150 155 160 

Asp Glu Asn Glu Ala Lys val lie Thr Trp Lys Asn He Asp Leu Pro 
165 170 175 

Tyr val Glu val val Ser ser Glu Arg Glu Met lie Lys Arg Phe Leu 
180 185 190 

Arg He He Arg Glu Lys Asp Pro Asp He He val Thr Tyr Asn Gly 
195 200 205 

Asp ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu Lys Leu Gly 
210 215 220 

He Lys Leu Thr He Gly Arg Asp Gly ser Glu Pro Lys Met Gin Arg 
225 230 235 240 

He Gly Asp Met Thr Ala val Glu val Lys Gly Arg He His Phe Asp 
245 250 

Leu Tyr His val He Thr Arg Thr lie Asn Leu Pro Thr Tyr Thr Leu 
260 265 270 

Glu Ala val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu Lys val Tyr 
275 280 285 

Ala Asp Glu He Ala Lys Ala Trp Glu ser Gly Glu Asn Leu Glu Arg 
290 295 300 

val Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr Glu Leu Gly 
305 310 315 320 

Lys Glu Phe Leu Pro Met Glu He Gin Leu Ser Arg Leu Val Gly Gin 
3 325 330 335 

Pro Leu Trp Asp val Ser Arg Ser Ser Thr Gly Asn Leu val Glu Trp 
340 345 350 

Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu val Ala Pro Asn Lys 
355 360 365 
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Pro ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser Tyr Thr Gly 
370 375 " 380 

Glv Phe val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn He val Tyr 
385 390 395 400 

Leu Asp Phe Arg Ala Leu Tyr Pro Ser He lie lie Thr His Asn Val 
405 410 415 

Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr Asp lie Ala 
420 425 430 

Pro Gin Val Gly His Lys Phe Cys Lys Asp lie Pro Gly Phe lie Pro 
435 440 445 

ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys lie Lys Thr Lys 
450 455 " 460 

Met Lys Glu Thr Gin Asp Pro He Glu Lys lie Leu Leu Asp Tyr Arg 
465 470 475 480 

Gin Lys Ala lie Lys Leu Leu Ala Asn ser Phe Tyr Gly Tyr Tyr Gly 
485 490 495 

Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu cys Ala Glu Ser val Thr 
500 505 510 

Ala Trp Gly Arg Lys Tyr He Glu Leu Val Trp Lys Glu Leu Glu Glu 
515 520 525 

lvs Phe Gly Phe Lys val Leu Tyr lie Asp Thr Asp Gly Leu Tyr Ala 
530 535 540 

Thr He Pro Gly Gly Glu Ser Glu Glu He Lys Lys Lys Ala Leu Glu 
545 550 555 560 

Phe Val Lys Tyr He Asn Ser Lys Leu Pro Gly Leu Leu Glu Leu Glu 
565 570 575 

Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe val Thr Lys Lys Arg Tyr 
y 580 585 590 

Ala val lie Asp Glu Glu Gly Lys val He Thr Arg Gly Leu Glu He 
595 600 605 

val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala Arg val 
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610 615 620 

Leu Glu Thr He Leu Lys His Gly Asp val Glu Glu Ala val Arg lie 
625 630 635 640 

val Lys Glu val He Gin Lys Leu Ala Asn Tyr Glu lie Pro Pro Glu 
645 650 655 

Lys Leu Ala lie Tyr Glu Gin He Thr Arg Pro Leu His Glu Tyr Lys 
660 665 670 

Ala lie Gly Pro His val Ala val Ala Lys Lys Leu Ala Ala Lys Gly 
675 680 685 

val Lvs He Lys Pro Gly Met val He Gly Tyr He Val Leu Arg Gly 
690 695 700 

asp Gly Pro He Ser Asn Arg Ala He Leu Ala Glu Glu Tyr Asp Pro 
705 710 715 720 

Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin val Leu 
725 730 735 

pro Ala Val Leu Arg He Leu Glu Gly Phe Gly Tyr Arg Lys Glu Asp 
740 745 750 

Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Thr Ser Trp Leu Asn 
755 760 765 

lie Lys Lys ser 
770 

<210> 37 

<211> 2322 

<212> DNA 

<213> Thermococcus gorgonanus 
<220> 

<221> CDS 

<222> (1)..(2322) 

<220> 

<221> misc_feature 

<223> Tgo93'(R)^ 9 nnn = AGA, AGG, CGA, CGC, CGG, CGT; Tgo 93 (E) : nnn 
GAA, GAG; Tgo93 (D): nnn = GAT, GAC (D) ;Tgo93 (K): nnn = AAA, 
AAG (K) ; Tgo93 (Q) : nnn = CAA, CAG (Q) ; Tgo93 (N): nnn = aac 

AAU (N) 

<400> 37 „ 
atg ate etc gat aca gac tac ata act gag gat gga aag ccc gtc ate 
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144 



192 



ata 240 
e 



288 



336 



384 
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Met He Leu Asp Thr Asp Tyr He Thr Glu Asp Gly Lys Pro yal He 
1 5 10 15 

agg ate ttc aag aag gag aac ggc gag ttc aaa ata gac tac gac aga 
Arg lie Phe Lys Lys Glu Asn Gly Glu Phe Lys lie Asp Tyr Asp Arg 
20 25 30 

aac ttt gag cca tac ate tac gcg etc ttg aag gac gac tct gcg att 
Asn Phe Glu Pro Tyr lie Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 
35 40 45 

gag gac gtc aag aag ata act gee gag agg cac ggc act acc gtt agg 
Glu Asp val Lys Lys He Thr Ala Glu Arg His Gly Thr Thr val Arg 
50 55 60 

gtt gtc agg gec gag aaa gtg aag aag aag ttc eta ggc agg ccg at 
val val Arg Ala Glu Lys vat Lys Lys Lys Phe Leu Gly Arg Pro II 
65 70 75 80 

qaq gtc tgg aag etc tac ttc act cac ccc cag gac nnn ccc gca ate 
Glu val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp xaa Pro Ala He 
85 90 95 

agg gac aag ata aag gag cat cct gee gtt gtg gac ate tac gag tac 
Arg Asp Lys lie Lys Glu His Pro Ala val val Asp He Tyr Glu Tyr 

gac ate ccc ttc gcg aag cgc tac etc ata gac aaa ggc tta ate ccg 
Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

atg gag ggc gac gag gaa ctt aag atg etc gee ttc gac ate gag acg 432 
Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp lie Glu Thr 
130 135 140 

etc tat cac gag ggc gag gag ttc gee gaa ggg cct ate ctg atg ata 
Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro He Leu Met lie 
145 150 155 160 

age tac gee gac gag gaa ggg gcg cgc gtt att acc tgg aag aat ate 
Ser Tyr Ala Asp Glu Glu Gly Ala Arg Val He Thr Trp Lys Asn He 
165 170 175 

gac ctt ccc tat gtc gac gtc gtt tec acc gag aag gag atg ata aag 
asp Leu Pro Tyr Val Asp val Val Ser Thr Glu Lys Glu Met lie Lys 
180 185 190 

cgc ttc etc aag gtc gtc aag gaa aag gat ccc gac gtc etc ata acc 
Arg Phe Leu Lys val val Lys Glu Lys Asp Pro Asp val Leu He Thr 
195 200 205 

tac aac ggc gac aac ttc gac ttc gec tac etc aag aag cgc tec gag 
Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Ser Glu 
210 215 220 

aag etc gga gtc aag ttc ate etc gga agg gaa ggg age gag ccg aaa 
Lys Leu Gly val Lys Phe He Leu Gly Arg Glu Gly Ser Glu Pro Lys 
225 230 235 240 

ate cag cgc atg ggc gat cgc ttt gcg gtg gag gtc aag gga agg att 
He Gin Arg Met Gly Asp Arg Phe Ala val Glu val Lys Gly Arg He 
245 250 255 
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480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 
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cac ttc gac etc tac ccc gtc att agg aga acg att aac etc ccc act 
His Phe Asp Leu Tyr Pro val He Arg Arg Thr He Asn Leu Pro Thr 
260 265 270 

tac acc ctt qaq gca gta tat gaa gec ate ttt gga cag ccg aag gag 
Tyr Thr Leu Glu Ala val Tyr Glu Ala He Phe Gly Gin Pro Lys Glu 
' 275 280 285 

aag gtc tac get gag gag ata gcg cag gee tgg gaa acg ggc gag gga 
lvs val Tyr Ala Glu Glu He Ala Gin Ala Trp Glu Thr Gly Glu Gly 
y 290 295 300 

tta aaa aqq qtq gec cgc tac teg atg gag gac gca aag gta acc tat 
Leu" GlS A?g vat Ala Arg Tyr ser Met Glu Asp Ala Lys Val Thr Tyr 
305 310 315 320 

qaa etc qqa aaa gag ttc ttc cct atg gaa gec cag etc teg cgc etc 
Glu Leu Gly Lys GlS Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 
325 330 335 

gta ggc cag age etc tgg gat gta tct cgc teg agt acc gga aac etc 
val Gly Gin Ser Leu Trp Asp val ser Arg ser Ser Thr Gly Asn Leu 
340 345 350 

qtc gag tgg ttt ttg ctg agg aag gee tac gag agg aat gaa ctt gca 
val GlS Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

cca aac aag ccg gac gag agg gag ctg gca aga aga agg gag age tac 1152 
Pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Glu Ser Tyr 
370 375 380 

qcq qqt gga tac gtc aag gag ccc gaa agg gga ctg tgg gag aac ate 
All Gly Gly Tyr val Lys Glu Pro Glu Arg cly Leu Trp Glu Asn lie 
385 390 395 400 

gtg tat ctg gac ttc cgc tec ctg tat cct teg ata ata ate acc cat 
val Tyr Leu Asp Phe Arg ser Leu Tyr Pro ser He lie He Thr His 
405 ~ 410 415 

aac gtc tec cct gat aca etc aac agg gag ggt tgt gag gag tac gac 
Asn val ser Pro Asp Thr Leu Asn Arg Glu Gly cys Glu Glu Tyr Asp 
420 425 430 

qtq get cct cag gta ggc cat aag ttc tgc aag gac ttc ccc ggc ttc 
val Ala Pro Gin val Gly His Lys Phe cys Lys Asp Phe Pro Gly Phe 
435 440 445 

ate cca aqc etc etc gga gac etc ttg gag gag aga cag aag gta aag 
lie Pro Sir Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys val Lys 
450 455 460 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



aag aag atg aag gec act ata gac cca ate gag aag aaa etc etc gat 
fyl Lys Met Lyi Ala Thr He Asp Pro He Glu Lys Lys Leu Leu Asp 
465 470 475 

tac agg caa cga gca ate aaa ate ctt get aat age ttc tac got tac 
Tyr A?g Gin A?g Ala He Lys He Leu Ala Asn Ser Phe Tyr Gly Tyr 
485 490 495 

tac ggc tat gca aag gec cgc tgg tac tgc aag gag tgc gec gag age 1536 
Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu Ser 
500 505 510 
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gtt acc get tgg ggc agg cag tac ate gag acc acg ata agg gaa ata 1584 
Val Thr Ala Trp Gly Arg Gin Tyr He Glu Thr Thr lie Arg Glu He 
515 " 520 525 



1632 



1680 



gag gag aaa ttt ggc ttt aaa gtc etc tac gcg gac aca gat gga ttt 
Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Thr Asp Gly Phe 
530 535 540 

ttc gca aca ata cct gga gcg gac gec gaa acc gtc aaa aag aag gca 
Phe Ala Thr lie Pro Gly Ala Asp Ala Glu Thr val Lys Lys Lys Ala 
545 550 555 560 

aaq qag ttc ctg gac tac ate aac gee aaa ctg ccc ggc ctg etc gaa 1728 
Lys Glu Phe Leu Asp Tyr He Asn Ala Lys Leu Pro Gly Leu Leu Glu 
565 570 575 

etc gaa tac gag ggc ttc tac aag cgc ggc ttc ttc gtg acg aag aag 1776 
Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe val Thr Lys Lys 
580 585 590 

aag tac gcg gtt ata gac gag gag gac aag ata acg acg cgc gag ctt 1824 
Lys Tyr Ala val He Asp Glu Glu Asp Lys He Thr Thr Arg Gly Leu 
y y 595 600 605 

gaa ata gtt agg cgt gac tgg age gag ata gcg aag gag acg cag gcg 1872 
Glu lie val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin Ala 
610 615 620 

agg gtt ctt gag gcg ata eta aag cac gat gac gtt gaa gaa gcg gta 1920 
Arg val Leu Glu Ala He Leu Lys His Gly Asp val Glu Glu Ala val 
625 630 635 640 

agg att gtc aaa gag gtt acg gag aag ctg age aag tac gag gtt cca 
Arg He val Lys Glu val Thr Glu Lys Leu Ser Lys Tyr Glu val Pro 
645 650 655 



1968 



2016 



2064 



2160 



ccq qag aag ctg gtc ate tac gag cag ata acc cgc gac ctg aag gac 
pro Glu Lys Leu Val He Tyr Glu Gin He Thr Arg Asp Leu Lys Asp 
660 665 670 

tac aag gec acc ggg ccg cat gtg get gtt gca aaa cgc etc gee gca 
Tyr Lys Ala Thr Gly Pro His Val Ala val Ala Lys Arg Leu Ala Ala 
675 680 685 

agg ggg ata aaa ate egg ccc gga acg gtc ata age tac ate gtg etc 2112 
Arg Gly He Lys lie Arg Pro Gly Thr val lie Ser Tyr He Val Leu 
690 695 c 700 

aaa ggc teg gga agg att ggg gac agg get ata ccc ttt gac gaa ttt 
Lys Gly Ser Gly Arg He Gly Asp Arg Ala He Pro Phe Asp Glu Phe 
705 710 715 720 

qac ccg gca aag cac aag tac gat gca gaa tac tac ate gag aac cag 
Asp Pro Ala Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 
725 730 735 

gtt ctt cca get gtg gag agg att ctg agg gee ttt got tac cgt aaa 2256 
val Leu Pro Ala val Glu Arg lie Leu Arg Ala Phe Gly Tyr Arg Lys 
740 745 750 

gaa gat tta agg tat cag aaa acg egg cag gtt ggc ttg ggg gcg tgg 2304 
Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin val Gly Leu Gly Ala Trp 
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2208 
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755 760 765 

7322 

eta aaa cct aag aca tga 
Leu Lys Pro Lys Thr 
770 

<210> 38 
<211> 773 
<212> PRT 

<213> Thermococcus gorgonanus 
<220> 

<221> misc_feature 

<223> The^'xaa^at location 93 stands for Lys, Asn, Arg, ser, Thr, lie, 
Met, Glu, Asp, Gly, Ala, val , Gin, His, Pro, Leu, Tyr, Trp, Cys, 
or Phe. 

<400> 38 

Met lie Leu Asp Thr Asp Tyr He Thr Glu Asp Gly Lys Pro val lie 
15 10 15 

Arg He Phe Lys Lys Glu Asn Gly Glu Phe Lys He Asp Tyr Asp Arg 
20 25 30 

Asn Phe Glu Pro Tyr He Tyr Ala Leu Leu Lys Asp Asp ser Ala He 
35 40 45 

Glu Asp val Lys Lys He Thr Ala Glu Arg His Gly Thr Thr val Arg 
50 55 60 

val val Arg Ala Glu Lys val Lys Lys Lys Phe Leu Gly Arg Pro lie 
65 70 75 80 

Glu val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp xaa Pro Ala He 
85 90 95 

Arg Asp Lys He Lys Glu His Pro Ala Val val Asp He Tyr Glu Tyr 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro He Leu Met He 
145 150 155 160 

ser Tyr Ala Asp Glu Glu Gly Ala Arg Val He Thr Trp Lys Asn He 
165 170 175 
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Asp Leu Pro Tyr val Asp val val Ser Thr Glu Lys Glu Met lie Lys 

Arg Phe Leu Lys val Val Lys Glu Lys Asp Pro Asp Val Leu He Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Ser Glu 
210 215 220 

lvs Leu Gly val Lys Phe lie Leu Gly Arg Glu Gly Ser Glu Pro Lys 
225 230 235 240 

He Gin Arg Met Gly Asp Arg Phe Ala val Glu val Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Tyr Pro val lie Arg Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tvr Thr Leu Glu Ala val Tyr Glu Ala He Phe Gly Gin Pro Lys Glu 
275 280 285 

lvs val Tyr Ala Glu Glu He Ala Gin Ala Trp Glu Thr Gly Glu Gly 
290 295 300 

Leu Glu Arg val Ala Arg Tyr Ser Met Glu Asp Ala Lys val Thr Tyr 
305 " 310 315 

Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 
325 330 335 

val Gly Gin Ser Leu Trp Asp val ser Arg Ser ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Glu Ser Tyr 
370 375 380 

Ala Gly Gly Tyr val Lys Glu Pro Glu Arg Gly Leu Trp Glu Asn He 
385 390 395 400 

val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser He lie He Thr His 
7 405 410 415 

Asn val ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Glu Glu Tyr Asp 
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420 425 430 

val Ala Pro Gin val Gly His Lys Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 

He Pro ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys Val Lys 
450 455 460 

Lys Lys Met Lys Ala Thr He Asp Pro He Glu Lys Lys Leu Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala He Lys lie Leu Ala Asn Ser Phe Tyr Gly Tyr 
3 485 490 495 

Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr cys Lys Glu Cys Ala Glu ser 
500 505 510 

val Thr Ala Trp Gly Arg Gin Tyr lie Glu Thr Thr lie Arg Glu He 
515 520 525 

Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Thr Asp Gly Phe 
530 535 540 

Phe Ala Thr lie Pro Gly Ala Asp Ala Glu Thr val Lys Lys Lys Ala 
545 550 555 560 

lvs Glu Phe Leu Asp Tyr lie Asn Ala Lys Leu Pro Gly Leu Leu Glu 
565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe val Thr Lys Lys 
580 585 590 

Lvs Tyr Ala val lie Asp Glu Glu Asp Lys He Thr Thr Arg Gly Leu 
595 600 605 

Glu He val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 
610 615 620 

Arg val Leu Glu Ala He Leu Lys His Gly Asp val Glu Glu Ala val 
625 630 635 640 

Arg He val Lys Glu val Thr Glu Lys Leu Ser Lys Tyr Glu val Pro 
645 650 655 

pro Glu Lys Leu val He Tyr Glu Gin He Thr Arg Asp Leu Lys Asp 
660 665 670 
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Tyr Lys Ala Thr Gly Pro His val Ala Val Ala Lys Arg Leu Ala Ala 
675 680 685 

Arg Gly He Lys He Arg Pro Gly Thr val He ser Tyr He val Leu 
690 695 700 

Lys Gly ser Gly Arg He Gly Asp Arg Ala He Pro Phe Asp Glu Phe 
705 710 715 720 

Asp Pro Ala Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 
725 730 735 

val Leu Pro Ala val Glu Arg He Leu Arg Ala Phe Gly Tyr Arg Lys 
740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin val Gly Leu Gly Ala Trp 
755 ~ 760 765 

Leu Lys Pro Lys Thr 
770 



<210> 39 
<211> 775 
<212> PRT 

<213> Pyrococcus furiosus 
<400> 39 

Met lie Leu Asp val Asp Tyr He Thr Glu Glu Gly Lys Pro yal He 
15 10 15 

Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys He Glu His Asp Arg 
20 25 30 

Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Arg Asp Asp Ser Lys He 
35 40 45 

Glu Glu val Lys Lys He Thr Gly Glu Arg His Gly Lys He val Arg 
50 ' ' 55 60 

He val Asp val Glu Lys Val Glu Lys Lys Phe Leu Gly Lys Pro He 
65 70 75 80 

Thr val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp val Pro Thr He 
Arg Glu Lys val Arg Glu His Pro Ala val val Asp lie Phe Glu Tyr 
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Asp lie Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Glu Glu Glu Leu Lys He Leu Ala Phe Asp lie Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro He He Met lie 
145 150 155 160 

Ser Tyr Ala Asp Glu Asn Glu Ala Lys Val He Thr Trp Lys Asn He 
165 170 175 

Asp Leu Pro Tyr val Glu val val ser Ser Glu Arg Glu Met He Lys 
180 185 190 

Arq Phe Leu Arg lie He Arg Glu Lys Asp Pro Asp He He val Thr 
195 200 205 

Tyr Asn Gly Asp ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly He Lys Leu Thr He Gly Arg Asp Gly ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg He Gly Asp Met Thr Ala Val Glu Val Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Tyr His val lie Thr Arg Thr lie Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu 
275 280 285 

Lvs val Tyr Ala Asp Glu He Ala Lys Ala Trp Glu Ser Gly Glu Asn 
290 295 300 

Leu Glu Arg val Ala Lys Tyr ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu lie Gin Leu ser Arg Leu 
325 330 335 

Val Gly Gin Pro Leu Trp Asp val Ser Arg Ser ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu val Ala 
355 360 365 

Page 58 



sequence listing.txt 

pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Thr Gly Gly Phe val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

He val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser He lie lie Thr 
405 410 415 

His Asn val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 
420 425 430 

Asp He Ala Pro Gin val Gly His Lys Phe Cys Lys Asp He Pro Gly 
435 440 445 

Phe lie Pro Ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys lie 
450 455 460 

Lys Thr Lys Met Lys Glu Thr Gin Asp Pro lie Glu Lys He Leu Leu 
465 470 475 480 

Asp Tyr Arg Gin Lys Ala He Lys Leu Leu Ala Asn Ser Phe Tyr Gly 
485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu cys Ala Glu 
500 505 510 

ser val Thr Ala Trp Gly Arg Lys Tyr He Glu Leu val Trp Lys Glu 
515 520 525 

Leu Glu Glu Lys Phe Gly Phe Lys val Leu Tyr He Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr He Pro Gly Gly Glu Ser Glu Glu lie Lys Lys Lys 
545 550 555 560 

Ala Leu Glu Phe val Lys Tyr He Asn Ser Lys Leu Pro Gly Leu Leu 
565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe val Thr Lys 
580 585 590 

Lys Arg Tyr Ala val lie Asp Glu Glu Gly Lys val He Thr Arg Gly 
595 600 605 

Leu Glu lie val Arg Arg Asp Trp ser Glu lie Ala Lys Glu Thr Gin 
610 ~ 615 620 
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Ala Arq val Leu Glu Thr lie Leu Lys His Gly Asp val Glu Glu Ala 
625 630 635 640 

val Arq lie val Lys Glu val He Gin Lys Leu Ala Asn Tyr Glu lie 
645 650 655 

pro Pro Glu Lys Leu Ala He Tyr Glu Gin He Thr Arg Pro Leu His 
660 ' 665 670 

Glu Tyr Lys Ala lie Gly Pro His val Ala val Ala Lys Lys Leu Ala 
675 680 685 

Ala Lys Gly val Lys He Lys Pro Gly Met val lie Gly Tyr lie Val 
690 695 700 

Leu Arq Gly Asp Gly Pro He ser Asn Arg Ala He Leu Ala Glu Glu 
705 710 715 720 

Tyr Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 
725 730 735 

Gin val Leu Pro Ala val Leu Arg lie Leu Glu Gly Phe Gly Tyr Arg 
740 745 750 

Lys Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin val Gly Leu Thr Ser 
755 760 765 

Trp Leu Asn lie Lys Lys Ser 
770 775 

<210> 40 

<211> 3499 

<212> DNA 

<213> Pyrococcus furiosus 
<220> 

<221> misc_feature 

<222> (2788) .. (2789) 

<223> n= A, T, G or C 

<220> 

<221> misc_feature 

<222> (3287).. (3289) 

<223> n= A, T, G or C 

<220> 

<221> misc_feature 
<222> (3290).. (3292) 
<223> n= A, T, G or C 
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<220> 

<221> misc_feature 

<222> (3473).. (3473) 

<223> n= A, T, G or C 

<220> 

<221> misc_feature 

<222> (3478).. (3478) 

<223> n= A, T, G or C 



sequence listing.txt 



ccctggtcct gggtccacat atatgttctt actcgccttt atgaagaatc ccccagtcgc 
tctaacctgg gttatagtga caaatcttcc tccaccaccg cccaagaagg ttatttctat 
caactctaca cctcccctat tttctctctt atgagatttt taagtatagt tatagagaag 
gttttatact ccaaactgag ttagtagata tgtggggagc ataatgattt tagatgtgga 
ttacataact gaagaaggaa aacctgttat taggctattc aaaaaagaga acggaaaatt 
taagatagag catgatagaa cttttagacc atacatttac gctcttctca gggatgattc 
aaagattgaa gaagttaaga aaataacggg ggaaaggcat ggaaagattg tgagaattgt 
tgatgtagag aaggttgaga aaaagtttct cggcaagcct attaccgtgt ggaaacttta 
tttggaacat ccccaagatg ttcccactat tagagaaaaa gttagagaac atccagcagt 540 
tgtggacatc ttcgaatacg atattccatt tgcaaagaga tacctcatcg acaaaggcct 
aataccaatg gagggggaag aagagctaaa gattcttgcc ttcgatatag aaaccctcta 
tcacgaagga gaagagtttg gaaaaggccc aattataatg attagttatg cagatgaaaa 
tgaagcaaag gtgattactt ggaaaaacat agatcttcca tacgttgagg ttgtatcaag 
cgagagagag atgataaaga gatttctcag gattatcagg gagaaggatc ctgacattat 840 
agttacttat aatggagact cattcgactt cccatattta gcgaaaaggg cagaaaaact 
tgggattaaa ttaaccattg gaagagatgg aagcgagccc aagatgcaga gaataggcga 
tatgacggct gtagaagtca agggaagaat acatttcgac ttgtatcatg taataacaag 
gacaataaat ctcccaacat acacactaga ggctgtatat gaagcaattt ttggaaagcc 
aaaggagaag gtatacgccg acgagatagc aaaagcctgg gaaagtggag agaaccttga 
gagagttgcc aaatactcga tggaagatgc aaaggcaact tatgaactcg ggaaagaatt 1200 
ccttccaatg gaaattcagc tttcaagatt agttggacaa cctttatggg atgtttcaag 1260 
gtcaagcaca gggaaccttg tagagtggtt cttacttagg aaagcctacg aaagaaacga 1320 
agtagctcca aacaagccaa gtgaagagga gtatcaaaga aggctcaggg agagctacac 1380 
aggtggattc gttaaagagc cagaaaaggg gttgtgggaa aacatagtat acctagattt 1440 
tagagcccta tatccctcga ttataattac ccacaatgtt tctcccgata ctctaaatct 1500 
tgagggatgc aagaactatg atatcgctcc tcaagtaggc cacaagttct gcaaggacat 1560 
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300 
360 
420 
480 



600 
660 
720 
780 



900 
960 
1020 
1080 
1140 



1680 
1740 
1800 
1860 



sequence 1isting.txt 

ccctggtttt ataccaagtc tcttgggaca tttgttagag gaaagacaaa agattaagac 1620 

aaaaatgaag gaaactcaag atcctataga aaaaatactc cttgactata gacaaaaagc 

gataaaactc ttagcaaatt ctttctacgg atattatggc tatgcaaaag caagatggta 

ctgtaaggag tgtgctgaga gcgttactgc ctggggaaga aagtacatcg agttagtatg 

gaaggagctc gaagaaaagt ttggatttaa agtcctctac attgacactg atggtctcta 

tgcaactatc ccaggaggag aaagtgagga aataaagaaa aaggctctag aatttgtaaa 1920 

atacataaat tcaaagctcc ctggactgct agagcttgaa tatgaagggt tttataagag 1980 

gggattcttc gttacgaaga agaggtatgc agtaatagat gaagaaggaa aagtcattac 2040 

tcgtggttta gagatagtta ggagagattg gagtgaaatt gcaaaagaaa ctcaagctag 2100 

agttttggag acaatactaa aacacggaga tgttgaagaa gctgtgagaa tagtaaaaga 2160 

agtaatacaa aagcttgcca attatgaaat tccaccagag aagctcgcaa tatatgagca 2220 

gataacaaga ccattacatg agtataaggc gataggtcct cacgtagctg ttgcaaagaa 2280 

actagctgct aaaggagtta aaataaagcc aggaatggta attggataca tagtacttag 2340 

aggcgatggt ccaattagca atagggcaat tctagctgag gaatacgatc ccaaaaagca 2400 

caagtatgac gcagaatatt acattgagaa ccaggttctt ccagcggtac ttaggatatt 2460 

ggagggattt ggatacagaa aggaagacct cagataccaa aagacaagac aagtcggcct 2520 

aacttcctgg cttaacatta aaaaatccta gaaaagcgat agatatcaac ttttattctt 

tctaaccttt ttctatgaaa gaagaactga gcaggaatta ccagttcttc cgttatttta 

tgggtaatta aaaacccatg ctcttgggag aatcttcgaa taaaatccct aacttcaggc 2700 

tttgctaagt gaatagaata aacaacatca ctcacttcaa acgccttcgt tagaaatggt 2760 

ctatctgcat gcttctctgg ctcggaanng gaggattcat aacaacagta tcaacattct 2820 

cagagaattg agaaacatca gaaactttga cttctacaac atttctaact ttgcaactct 2880 

tcaagatttt ctaaaagaat tttaacggcc tcctcgtcaa tttcgacgac gtagatcttt 2940 

tttgctccaa gcagagccgc tccaatggat aacacccctg ttcccgcacc caagtccgct 3000 

acaatttttt ccttgtatct cctaatgtat aagcaagcca aaggagagta gatgctacct 3060 

ttccgggagt tttgtattgc tctagccaag gtttgggatt tttgaatcct ttaactctgg 3120 

aaagtataat ttcaagctcc ttcttcttca tgacagatga aaaattgttt tgtctctttt 3180 

taacttttac agaaataact gtctcaaatt atgacaactc ttgacatttt tacttcatta 3240 

ccagggtaat gtttttaagt atgaaatttt tctttcatag aggaggnnnn nngtcctctc 3300 

ctcgatttcc ttggttgtgc tccatatgat aagcttccaa agtgggtgtt cagactttta 3360 

gacactcaaa taccagacga caatggtgtg ctcactcaag ccccatatgg gttgagaaaa 3420 

gtagaagcgg cactactcag atgcttcccc aggaatgagg ttgttgtagc tcntcccnga 3480 
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2580 
2640 



sequence listing.txt 



aagattgaga tgttcttgg 



<210> 41 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 41 

ggaatgaagt tatccccgct tcccc 



<210> 42 

<211> 22 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 42 

ccagttcatt cagcgtattc ag 



<210> 43 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 43 

gaacatcccc aagataaacc cactattaga g 



<210> 44 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 44 

ctctaatagt gggtttatct tggggatgtt c 



<210> 45 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 



3499 



25 



22 



31 



31 
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<222> (1) . . (1) 
<223> 5' phosphate 

<400> 45 

gaacatcccc aagatgcacc cactattaga gaaaaag 



<210> 46 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> 5' -phosphate 

<400> 46 

gaacatcccc aagatgaccc cactattaga gaaaaag 



<210> 47 

<211> 38 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (1) . • (1) 

<223> 5' -phosphate 

<400> 47 

gaacatcccc aagattgccc ccactattag agaaaaag 



<210> 48 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> 5' -phosphate 

<400> 48 

gaacatcccc aagatatacc cactattaga gaaaaag 



<210> 49 
<211> 37 
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<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> 5' -phosphate 

<400> 49 

gaacatcccc aagatatgcc cactattaga gaaaaag 



<210> 50 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> 5' -phosphate 

<400> 50 

gaacatcccc aagatttccc cactattaga gaaaaag 



<210> 51 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (1)..(D 

<223> 5' -phosphate 

<400> 51 

gaacatcccc aagatcctcc cactattaga gaaaaag 



<210> 52 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 
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<222> (1) . . (1) 
<223> 5 '-phosphate 

<400> 52 

gaacatcccc aagatagccc cactattaga gaaaaag 



<210> 53 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> 5' -phosphate 

<400> 53 

gaacatcccc aagatacacc cactattaga gaaaaag 



<210> 54 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> 5' -phosphate 

<400> 54 

gaacatcccc aagattaccc cactattaga gaaaaag 



<210> 55 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> 5' -phosphate 

<400> 55 

gaacatcccc aagattggcc cactattaga gaaaaag 



<210> 56 
<211> 35 
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<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<400> 56 

ctcatccgca ggaccagcca gcgataaggg acaag 



<210> 57 

<211> 35 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 57 

ctcatccgca ggaccgtcca gcgataaggg acaag 



<210> 58 

<211> 35 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 58 

ctcatccgca ggacaaacca gcgataaggg acaag 



<210> 59 

<211> 35 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 59 

ctcatccgca ggacaatcca gcgataaggg acaag 



<210> 60 

<211> 35 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 60 

ctcatccgca ggacgagcca gcgataaggg acaag 



<210> 61 

<211> 35 

<212> DNA 

<213> Artificial sequence 
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<220> 

<223> primer 
<400> 61 

ctcatccgca ggacgatcca gcgataaggg acaag 



<210> 62 

<211> 34 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 62 

cacccccagg accaacccgc aatcagggac aagg 



<210> 63 

<211> 34 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 63 

cacccccagg acagacccgc aatcagggac aagg 



<210> 64 

<211> 34 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 64 

cacccccagg acaatcccgc aatcagggac aagg 



<210> 65 

<211> 34 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 65 

cacccccagg acaaacccgc aatcagggac aagg 



<210> 66 

<211> 34 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
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<400> 66 

cacccccagg acgaacccgc aatcagggac aagg 



<210> 67 

<211> 34 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 67 

cacccccagg acgaccccgc aatcagggac aagg 



<210> 68 

<211> 33 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 68 

acgcacccgc aggaccaacc ggcaatccgc gac 



<210> 69 

<211> 33 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 69 

acgcacccgc aggaccgtcc ggcaatccgc gac 



<210> 70 

<211> 33 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 70 

acgcacccgc aggacgagcc ggcaatccgc gac 



<210> 71 
<211> 33 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<400> 71 

acgcacccgc aggacgatcc ggcaatccgc gac 
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<210> 72 

<211> 33 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 72 

acgcacccgc aggacaaacc ggcaatccgc gac 



<210> 73 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 73 

gaacatcccc aagatcccac tattagag 

<210> 74 

<211> 22 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 74 

gaacatcccc aaactattag ag 

<210> 75 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (5).. (5) 

<223> n = U 

<220> 

<221> misc_feature 

<222> (10) . . (10) 

<223> n = U 

<220> 

<221> misc_feature 

<222> (11) . . (11) 

<223> n = U 

<220> 

<221> misc_feature 
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<222> (13).. (13) 
<223> n = U 

<220> 

<221> misc_feature 

<222> (20).. (21) 

<223> n = U 

<400> 75 

ggaangaagn nanccccgcn ncccc 



<210> 76 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (6) . . (6) 

<223> n = U 

<220> 

<221> misc_feature 

<222> (8) . . (8) 

<223> n = U 

<220> 

<221> misc_feature 

<222> (15) . . (15) 

<223> n - U 

<400> 76 

ccaggncncc agcgngccca 



<210> 77 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 77 

ggaatgaagt tatccccgct tcccc 



<210> 78 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<400> 78 

ccaggtctcc agcgtgccca 
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<210> 79 

<211> 23 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 79 

gaggagagca ggaaaggtgg aac 



<210> 80 

<211> 24 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 80 

tgcagagcga ttattcagga atgc 



<210> 81 

<211> 23 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 81 

gaggagagca ggaaaggtgg aac 



<210> 82 

<211> 32 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 82 

gagcaatggt caaagtcaac gtcatccaca gc 



<210> 83 

<211> 774 

<212> PRT 

<213> Thermococcus litoralis 

<400> 83 

Met He Leu Asp Thr Asp Tyr lie Thr Lys Asp Gly Lys Pro lie lie 
1 5 10 " 

Arg lie Phe Lys Lys Glu Asn Gly Glu Phe Lys lie Glu Leu Asp Pro 
20 25 30 
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His Phe Gin Pro Tyr He Tyr Ala Leu Leu Lys Asp Asp Ser Ala lie 
35 40 45 

Glu Glu He Lys Ala lie Lys Gly Glu Arg His Gly Lys Thr val Arg 
50 55 60 

val Leu Asp Ala val Lys val Arg Lys Lys Phe Leu Gly Arg Glu val 
65 70 75 80 

Glu val Trp Lys Leu He Phe Glu His Pro Gin Asp val Pro Ala Met 
85 90 95 

Arq Gly Lys He Arg Glu His Pro Ala val val Asp He Tyr Glu Tyr 
100 105 110 

asp lie Pro Phe Ala Lys Arg Tyr Leu lie Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Leu Leu Ala Phe Asp He Glu Thr 
130 135 140 

Phe Tyr His Glu Gly Asp Glu Phe Gly Lys Gly Glu He He Met lie 
145 150 155 160 

ser Tyr Ala Asp Glu Glu Glu Ala Arg val lie Thr Trp Lys Asn lie 

Asp Leu Pro Tyr val Asp val val Ser Asn Glu Arg Glu Met lie Lys 
180 185 190 

Arq Phe Val Gin val val Lys Glu Lys Asp Pro Asp val He lie Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Leu pro Tyr Leu He Lys Arg Ala Glu 
210 215 220 

Lvs Leu Gly val Arg Leu val Leu Gly Arg Asp Lys Glu His Pro Glu 
225 230 235 240 

Pro Lys He Gin Arg Met Gly Asp ser Phe Ala Val Glu He Lys Gly 
245 250 255 

Arq He His Phe Asp Leu Phe Pro val val Arg Arg Thr lie Asn Leu 
260 265 270 

pro Thr Tyr Thr Leu Glu Ala val Tyr Glu Ala val Leu Gly Lys Thr 
275 280 285 
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lvs Ser lvs Leu Gly Ala Glu Glu He Ala Ala lie Trp Glu Thr Glu 
290 295 300 

Glu ser Met Lys Lys Leu Ala Gin Tyr Ser Met Glu Asp Ala Arg Ala 
305 310 315 320 

Thr Tyr Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Glu Leu Ala 
325 330 335 

Lys Leu lie Gly Gin Ser val Trp Asp val Ser Arg Ser ser Thr Gly 
340 345 350 

Asn Leu val Glu Trp Tyr Leu Leu Arg Val Ala Tyr Ala Arg Asn Glu 
355 360 365 

Leu Ala Pro Asn Lys Pro Asp Glu Glu Glu Tyr Lys Arg Arg Leu Arg 
370 375 380 

Thr Thr Tyr Leu Gly Gly Tyr val Lys Glu Pro Glu Lys Gly Leu Trp 
385 390 395 400 

Glu Asn lie He Tyr Leu Asp Phe Arg ser Leu Tyr Pro ser lie lie 
405 410 415 

Val Thr His Asn val Ser Pro Asp Thr Leu Glu Lys Glu Gly Cys Lys 
420 425 430 

Asn Tyr Asp val Ala Pro lie val Gly Tyr Arg Phe Cys Lys Asp Phe 
435 440 445 

Pro Gly Phe lie Pro ser lie Leu Gly Asp Leu lie Ala Met Arg Gin 
450 455 460 

Asp lie Lys Lys Lys Met Lys Ser Thr He Asp Pro lie Glu Lys Lys 
465 470 475 480 

Met Leu Asp Tyr Arg Gin Arg Ala lie Lys Leu Leu Ala Asn ser Tyr 
485 490 495 

Tyr Gly Tyr Met Gly Tyr Pro Lys Ala Arg Trp Tyr Ser Lys Glu Cys 
500 505 510 

Ala Glu Ser val Thr Ala Trp Gly Arg His Tyr lie Glu Met Thr He 
515 520 525 

Arg Glu lie Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Thr 
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530 535 540 

Asp Gly Phe Tyr Ala Thr He Pro Gly Glu Lys Pro Glu Leu He Lys 
545 550 555 560 

Lvs Lys Ala Lys Glu Phe Leu Asn Tyr He Asn ser Lys Leu Pro Gly 
565 570 575 

Leu Leu Glu Leu Glu Tyr Glu Gly Phe Tyr Leu Arg Gly Phe Phe val 
580 585 590 

Thr Lys Lys Arg Tyr Ala val He Asp Glu Glu Gly Arg lie Thr Thr 
595 600 605 

Arq Gly Leu Glu val val Arg Arg Asp Trp Ser Glu He Ala Lys Glu 
610 615 620 

Thr Gin Ala Lys val Leu Glu Ala He Leu Lys Glu Gly Ser val Glu 
625 630 635 640 

Lvs Ala val Glu val val Arg Asp val val Glu Lys He Ala Lys Tyr 
3 645 650 655 

Arg Val Pro Leu Glu Lys Leu val lie His Glu Gin lie Thr Arg Asp 
660 665 670 

Leu Lys Asp Tyr Lys Ala lie Gly Pro His val Ala He Ala Lys Arg 
675 680 685 

Leu Ala Ala Arg Gly lie Lys val Lys Pro Gly Thr He lie Ser Tyr 
690 695 700 

He val Leu Lys Gly Ser Gly Lys He ser Asp Arg val He Leu Leu 
705 710 715 720 

Thr Glu Tyr Asp Pro Arg Lys His Lys Tyr Asp Pro Asp Tyr Tyr lie 
725 ~ 730 735 

Glu Asn Gin val Leu Pro Ala val Leu Arg He Leu Glu Ala Phe Gly 
740 745 750 

Tyr Arg Lys Glu Asp Leu Arg Tyr Gin Ser Ser Lys Gin Thr Gly Leu 
755 760 765 



Asp Ala Trp Leu Lys Arg 
770 



Page 75 



sequence listing.txt 

<210> 84 

<211> 1829 

<212> PRT 

<213> Thermococcus sp. 
<220> 

<221> misc_feature 

<222> (1118) .. (1118) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> misc_feature 

<222> (1123).. (1123) 

<223> xaa can be any naturally occurring amino acid 

<400> 84 

Met He Leu Asp Thr Asp Tyr He Thr Lys Asp Gly Lys Pro lie lie 
1 5 10 15 

Arg lie Phe Lys Lys Glu Asn Gly Glu Phe Lys He Glu Leu Asp Pro 
20 25 30 

His Phe Gin Pro Tyr He Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 
35 40 45 

Asp Glu lie Lys Ala He Lys Gly Glu Arg His Gly Lys He val Arg 
50 55 60 

Val val Asp Ala val Lys val Lys Lys Lys Phe Leu Gly Arg Asp val 
65 70 75 80 

Glu val Trp Lys Leu He Phe Glu His Pro Gin Asp val Pro Ala Leu 
85 90 95 

Arg Gly Lys He Arg Glu His Pro Ala val He Asp lie Tyr Glu Tyr 
100 ~ 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Leu Met Ala Phe Asp lie Glu Thr 
130 135 140 

Phe Tyr His Glu Gly Asp Glu Phe Gly Lys Gly Glu lie lie Met lie 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Glu Ala Arg Val He Thr Trp Lys Asn He 
165 170 175 

Asp Leu Pro Tyr val Asp Val val Ser Asn Glu Arg Glu Met He Lys 
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180 185 190 

Arg Phe val Gin lie val Arg Glu Lys Asp Pro Asp val Leu lie Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Leu Pro Tyr Leu lie Lys Arg Ala Glu 
210 215 220 

Lvs Leu Gly Val Thr Leu Leu Leu Gly Arg Asp Lys Glu His Pro Glu 
225 230 235 240 

pro Lys lie His Arg Met Gly Asp Ser Phe Ala Val Glu He Lys Gly 
245 250 255 

Arg lie His Phe Asp Leu Phe Pro val val Arg Arg Thr lie Asn Leu 
260 265 270 

Pro Thr Tyr Thr Leu Glu Ala val Tyr Glu Ala val Leu Gly Lys Thr 
275 280 285 

lvs ser Lys Leu Gly Ala Glu Glu He Ala Ala lie Trp Glu Thr Glu 
290 295 300 

Glu ser Met Lys Lys Leu Ala Gin Tyr Ser Met Glu Asp Ala Arg Ala 
305 310 315 320 

Thr Tyr Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Glu Leu Ala 
325 330 335 

Lys Leu lie Gly Gin Ser val Trp Asp val ser Arg Ser Ser Thr Gly 
340 345 350 

Asn Leu val Glu Trp Tyr Leu Leu Arg val Ala Tyr Glu Arg Asn Glu 
355 360 365 

Leu Ala Pro Asn Lys Pro Asp Glu Glu Glu Tyr Arg Arg Arg Leu Arg 
370 375 380 

Thr Thr Tyr Leu Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp 
385 390 395 400 

Glu Asn He Ala Tyr Leu Asp Phe Arg Cys His Pro Ala Asp Thr Lys 
405 410 415 

val He val Lys Gly Lys Gly He val Asn He Ser Asp val Lys Glu 
420 425 430 
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Gly Asp Tyr He Leu Gly He Asp Gly Trp Gin Arg val Lys Lys val 
435 440 44:> 

Trp Lys Tyr His Tyr Glu Gly Lys Leu He Asn lie Asn Gly Leu Lys 
450 455 460 

Cys Thr Pro Asn His Lys val Pro val val Thr Glu Asn Asp Arg Gin 
465 470 475 480 

Thr Arg He Arg Asp ser Leu Ala Lys Ser Phe Leu Ser Gly Lys Val 
485 490 

lvs Gly Lys He lie Thr Thr Lys Leu Phe Glu Lys lie Ala Glu Phe 
500 505 510 

Glu Lys Asn Lys Pro Ser Glu Glu Glu He Leu Lys Gly Glu Leu Ser 
515 520 525 

Gly lie lie Leu Ala Glu Gly Thr Leu Leu Arg Lys Asp He Glu Tyr 
y 530 535 540 

Phe Asp ser Ser Arg Gly Lys Lys Arg lie Ser His Gin Tyr Arg val 
545 550 555 560 

Glu lie Thr He Gly Glu Asn Glu Lys Glu Leu Leu Glu Arg He Leu 
565 570 575 

Tyr He Phe Asp Lys Leu Phe Gly He Arg Pro Ser val Lys Lys Lys 
580 585 590 

Gly Asp Thr Asn Ala Leu Lys He Thr Thr Ala Lys Lys Ala val Tyr 
3 595 600 605 

Leu Gin He Glu Glu Leu Leu Lys Asn He Glu Ser Leu Tyr Ala Pro 
610 615 620 

Ala val Leu Arg Gly Phe Phe Glu Arg Asp Ala Thr Val Asn Lys lie 
625 630 635 640 

Arq ser Thr He Val val Thr Gin Gly Thr Asn Asn Lys Trp Lys He 
645 650 655 

asp He val Ala Lys Leu Leu Asp ser Leu Gly He Pro Tyr Ser Arg 
660 665 670 

Tyr Glu Tyr Lys Tyr He Glu Asn Gly Lys Glu Leu Thr Lys His He 
675 680 685 
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Leu Glu lie Thr Gly Arg Asp Gly Leu lie Leu Phe Gin Thr Leu Val 
690 695 700 

Glv Phe He ser Ser Glu Lys Asn Glu Ala Leu Glu Lys Ala lie Glu 
705 710 715 720 

val Arq Glu Met Asn Arg Leu Lys Asn Asn Ser Phe Tyr Asn Leu Ser 
725 730 735 

Thr Phe Glu Val ser Ser Glu Tyr Tyr Lys Gly Glu val Tyr Asp Leu 
740 745 750 

Thr Leu Glu Gly Asn Pro Tyr Tyr Phe Ala Asn Gly lie Leu Thr His 
755 760 765 

Asn Ser Leu Tyr Pro Ser He lie Val Thr His Asn val ser Pro Asp 
770 775 780 

Thr Leu Glu Arg Glu Gly Cys Lys Asn Tyr Asp val Ala Pro lie val 
785 790 795 800 

Glv Tyr Lys Phe Cys Lys Asp Phe Pro Gly Phe lie Pro Ser lie Leu 
805 810 815 

Gly Glu Leu lie Thr Met Arg Gin Glu He Lys Lys Lys Met Lys Ala 
820 825 830 

Thr lie Asp Pro He Glu Lys Lys Met Leu Asp Tyr Arg Gin Arg Ala 
835 840 845 

Val Lys Leu Leu Ala Asn ser lie Leu Pro Asn Glu Trp Leu Pro He 
850 855 860 

He Glu Asn Gly Glu val Lys Phe val Lys He Gly Glu Phe He Asp 
865 870 875 880 

Arq Tyr Met Glu Glu Gin Lys Asp Lys val Arg Thr val Asp Asn Thr 
885 890 895 

Glu val Leu Glu val Asp Asn He Phe Ala Phe Ser Leu Asn Lys Glu 
900 905 910 

ser Lys Lys ser Glu He Lys Lys val Lys Ala Leu lie Arg His Lys 
915 920 925 

Tvr Lvs Glv Glu Ala Tyr Glu val Glu Leu Asn Ser Gly Arg Lys He 
930 935 940 
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His He Thr Arg Gly His Ser Leu Phe Thr lie Arg Asn Gly Lys lie 
945 950 955 960 

Lys Glu lie Trp Gly Glu Glu Val Lys val Gly Asp Leu He lie val 
965 970 975 

Pro Lys Lys Val Lys Leu Asn Glu Lys Glu Ala val He Asn He Pro 
980 985 990 

Glu Leu lie ser Lys Leu Pro Asp Glu Asp Thr Ala Asp Val Val Met 
995 1000 1005 

Thr Thr Pro val Lys Gly Arg Lys Asn Phe Phe Lys Gly Met Leu 
1010 1015 1020 

Arq Thr Leu Lys Trp He Phe Gly Glu Glu Ser Lys Arg He Arg 
1025 1030 1035 

Thr Phe Asn Arg Tyr Leu Phe His Leu Glu Glu Leu Gly Phe Val 
1040 1045 1050 

Lvs Leu Leu Pro Arg Gly Tyr Glu val Thr Asp Trp Glu Gly Leu 
1055 1060 1065 

Lys Arg Tyr Arg Gin Leu Tyr Glu Lys Leu val Lys Asn Leu Arg 
1070 1075 1080 

Tyr Asn Gly Asn Lys Arg Glu Tyr Leu val Arg Phe Asn Asp lie 
1085 1090 1095 

Lvs Asd Ser val Ser Cys Phe Pro Arg Lys Glu Leu Glu Glu Trp 
1100 1105 1110 

Lys lie Gly Thr Xaa Lys Gly Phe Arg xaa Lys Cys lie Leu Lys 
1115 1120 1125 

val Asp Glu Asp Phe Gly Lys Phe Leu Gly Tyr Tyr val ser Glu 
1130 1135 1140 

Gly Tyr Ala Gly Ala Gin Lys Asn Lys Thr Gly Gly Met Ser Tyr 
1145 1150 1155 

ser val Lys Leu Tyr Asn Glu Asn Pro Asn val Leu Lys Asp Met 
1160 1165 1170 

Lys Asn He Ala Glu Lys Phe Phe Gly Lys val Arg val Gly Lys 
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1175 1180 1185 

Asn Cys val Asp lie Pro Lys Lys Met Ala Tyr Leu Leu Ala Lys 
1190 1195 1200 

ser Leu Cys Gly val Thr Ala Glu Asn Lys Arg He Pro Ser He 
1205 1210 1215 

lie Phe Asp ser Ser Glu Pro val Arg Trp Ala Phe Leu Arg Ala 
1220 1225 1230 

Tvr Phe val Gly Asp Gly Asp He His Pro ser Lys Arg Leu Arg 
3 1235 1240 1245 

Leu ser Thr Lys Ser Glu Leu Leu Ala Asn Gin Leu val Phe Leu 
1250 1255 1260 

Leu Asn Ser Leu Gly Val Ser Ser lie Lys He Gly Phe Asp Ser 
1265 1270 1275 

Glv val Tyr Arg val Tyr He Asn Glu Asp Leu Pro Phe Leu Gin 
1280 1285 1290 

Thr ser Arg Gin Lys Asn Thr Tyr Tyr Pro Asn Leu He Pro Lys 
1295 1300 1305 

Glu Val Leu Glu Glu He Phe Gly Arg Lys Phe Gin Lys Asn lie 
1310 1315 1320 

Thr Phe Glu Lys Phe Lys Glu Leu Ala Asp Ser Gly Lys Leu Asp 
1325 1330 1335 

Lvs Arq Lys Val Lys Leu Leu Asp Phe Leu Leu Asn Gly Asp lie 
1340 1345 1350 

val Leu Asp Arg val Lys Asn val Glu Lys Arg Glu Tyr Glu Gly 
1355 1360 1365 

Tvr val Tyr Asp Leu Ser Val Glu Asp Asn Glu Asn Phe Leu Val 
1370 1375 1380 

Glv Phe Gly Leu Leu Tyr Ala His Asn Ser Tyr Tyr Gly Tyr Met 
1385 1390 1395 

Gly Tyr Pro Lys Ala Arg Trp Tyr Ser Lys Glu Cys Ala Glu Ser 
1400 1405 1410 

page 81 



sequence listing.txt 
val Thr Ala Trp Gly Arg His Tyr He Glu Met Thr He Lys Glu 
1415 1420 1425 

He Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Ser val 
1430 1435 1440 

Thr Gly Asp Thr Glu He He val Lys Arg Asn Gly Arg He Glu 
1445 1450 1455 

Phe val Pro He Glu Lys Leu Phe Glu Arg Val Asp Tyr Arg lie 
1460 1465 1470 

Glv Glu Lys Glu Tyr cys He Leu Glu Asp val Glu Ala Leu Thr 
1475 1480 1485 

Leu Asp Asn Arg Gly Lys Leu lie Trp Lys Lys val Pro Tyr val 
1490 1495 1500 

Met Arg His Arg Ala Lys Lys Lys Val Tyr Arg lie Trp He Thr 
1505 1510 1515 

Asn Ser Trp Tyr lie Asp val Thr Glu Asp His ser Leu He val 
1520 1525 1530 

Ala Glu Asp Gly Leu Lys Glu Ala Arg Pro Met Glu He Glu Gly 
1535 1540 1545 

Lys Ser Leu He Ala Thr Lys Asp Asp Leu ser Gly val Glu Tyr 
y 1550 1555 1560 

He Lys Pro His Ala He Glu Glu He Ser Tyr Asn Gly Tyr val 
1565 1570 1575 

Tvr asp He Glu val Glu Gly Thr His Arg Phe Phe Ala Asn Gly 
y 1580 1585 1590 

He Leu val His Asn Thr Asp Gly Phe Tyr Ala Thr lie Pro Gly 
1595 1600 1605 

Glu Lys Pro Glu Thr He Lys Lys Lys Ala Lys Glu Phe Leu Lys 
1610 1615 1620 

Tvr lie Asn Ser Lys Leu Pro Gly Leu Leu Glu Leu Glu Tyr Glu 
1625 1630 1635 

Glv Phe Tvr Leu Arg Gly Phe Phe val Ala Lys Lys Arg Tyr Ala 
1640 1645 1650 
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val lie Asp Glu Glu Gly Arg He Thr Thr Arg Gly Leu Glu Val 
1655 1660 1665 

val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala Lys 
1670 " 1675 1680 

val Leu Glu Ala lie Leu Lys Glu Asp Ser val Glu Lys Ala val 
1685 1690 1695 

Glu He val Lys Asp val val Glu Glu lie Ala Lys Tyr Gin val 
1700 1705 1710 

pro Leu Glu Lys Leu val lie His Glu Gin lie Thr Lys Asp Leu 
1715 1720 1725 

Ser Glu Tyr Lys Ala He Gly Pro His val Ala He Ala Lys Arg 
1730 1735 1740 

Leu Ala Ala Lys Gly lie Lys val Arg Pro Gly Thr He lie Ser 
1745 1750 1755 

Tvr He val Leu Arg Gly Ser Gly Lys He Ser Asp Arg val lie 
1760 1765 1770 

Leu Leu ser Glu Tyr Asp Pro Lys Lys His Lys Tyr Asp Pro Asp 
1775 1780 1785 

Tvr Tvr He Glu Asn Gin Val Leu Pro Ala val Leu Arg He Leu 
3 1790 1795 1800 

Glu Ala Phe Gly Tyr Arg Lys Glu Asp Leu Lys Tyr Gin Ser Ser 
1805 1810 1815 

Lys Gin val Gly Leu Asp Ala Trp Leu Lys Lys 
1820 1825 



<210> 85 

<211> 771 

<212> PRT 

<213> Pyrococcus abyssi 

<400> 85 

Met lie He Asp Ala Asp Tyr He Thr Glu Asp Gly Lys Pro lie He 
1 5 10 15 

Arq lie Phe Lys Lys Glu Lys Gly Glu Phe Lys Val Glu Tyr Asp Arg 
20 25 30 
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Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 
35 40 45 

Asp Glu val Lys Lys lie Thr Ala Glu Arg His Gly Lys He val Arg 
50 55 60 

He Thr Glu val Glu Lys val Gin Lys Lys Phe Leu Gly Arg Pro lie 
65 70 75 80 

Glu val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp val Pro Ala lie 
85 90 95 

Arg Glu Lys He Arg Glu His Pro Ala val val Asp He Phe Glu Tyr 
100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu Thr Pro 
115 120 125 

Met Glu Gly Asn Glu Glu Leu Thr Phe Leu Ala val Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro He He Met lie 
145 150 155 160 

ser Tyr Ala Asp Glu Glu Gly Ala Lys val He Thr Trp Lys Ser He 
165 170 175 

Asp Leu Pro Tyr val Glu val val ser ser Glu Arg Glu Met He Lys 
180 185 190 

Arq Leu val Lys Val He Arg Glu Lys Asp Pro Asp Val lie He Thr 
y 195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Pro Tyr Leu Leu Lys Arg Ala Glu 
210 215 220 

lys Leu Gly lie Lys Leu Pro Leu Gly Arg Asp Asn ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg Met Gly Asp ser Leu Ala val Glu He Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Phe Pro val lie Arg Arg Thr lie Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala He Phe Gly Lys Ser Lys Glu 
275 280 285 
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lvs val Tyr Ala His Glu He Ala Glu Ala Trp Glu Thr Gly Lys Gly 
y 290 295 300 

Leu Glu Arg val Ala Lys Tyr Ser Met Glu Asp Ala Lys Val Thr Phe 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Gin Leu Ala Arg Leu 
325 330 335 

val Gly Gin Pro val Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 
340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

pro Asn Lys Pro Asp Glu Arg Glu Tyr Glu Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Glu Gly Gly Tyr val Lys Glu Pro Glu Lys Gly Leu Trp Glu Gly 

He val Ser Leu Asp Phe Arg Ser Leu Tyr Pro Ser lie He lie Thr 
405 410 415 

His Asn val Ser Pro Asp Thr Leu Asn Arg Glu Asn Cys Lys Glu Tyr 
420 425 430 

Asp val Ala Pro Gin val Gly His Arg Phe cys Lys Asp Phe Pro Gly 
435 440 445 

Phe lie Pro Ser Leu Leu Gly Asn Leu Leu Glu Glu Arg Gin Lys lie 
450 455 460 

Lys Lys Arg Met Lys Glu Ser Lys Asp Pro val Glu Lys Lys Leu Leu 
465 470 475 480 

Asp Tyr Arg Gin Arg Ala He Lys lie Leu Ala Asn ser Tyr Tyr Gly 
485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr cys Lys Glu cys Ala Glu 
500 505 510 

Ser val Thr Ala Trp Gly Arg Gin Tyr lie Asp Leu val Arg Arg Glu 
515 520 525 

Leu Glu Ser Arg Gly Phe Lys val Leu Tyr He Asp Thr Asp Gly Leu 
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530 535 540 

Tyr Ala Thr He Pro Gly Ala Lys His Glu Glu He Lys Glu Lys Ala 
545 550 555 560 

Leu Lys Phe val Glu Tyr lie Asn ser Lys Leu Pro Gly Leu Leu Glu 
565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Ala Arg Gly Phe Phe Val Thr Lys Lys 
580 585 590 

Lvs Tyr Ala Leu lie Asp Glu Glu Gly Lys He val Thr Arg Gly Leu 
y y 595 600 605 

Glu He val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin Ala 
610 615 620 

Lys val Leu Glu Ala He Leu Lys His Gly Asn val Asp Glu Ala val 
625 630 635 640 

Lys He val Lys Glu val Thr Glu Lys Leu Ser Lys Tyr Glu lie Pro 
' 645 650 655 

pro Glu Lys Leu val lie Tyr Glu Gin He Thr Arg Pro Leu Ser Glu 
660 665 670 

Tyr Lys Ala He Gly Pro His Val Ala val Ala Lys Arg Leu Ala Ala 
675 680 685 

Lvs Gly val Lys Val Lys Pro Gly Met Val He Gly Tyr He val Leu 
690 695 700 

> 

Arg Gly Asp Gly Pro He Ser Lys Arg Ala He Ala He Glu Glu Phe 
705 710 715 720 

Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 

val Leu Pro Ala val Glu Arg He Leu Arg Ala Phe Gly Tyr Arg Lys 
740 745 750 

Glu Asp Leu Lys Tyr Gin Lys Thr Lys Gin val Gly Leu Gly Ala Trp 
755 760 765 



Leu Lys Phe 
770 



Page 86 



sequence listing.txt 

<210> 86 
<211> 1235 
<212> PRT 

<213> Pyrococcus honkoshn 
<400> 86 

Met He Leu Asp Ala Asp Tyr lie Thr Glu Asp Gly Lys Pro lie He 
1 5 10 lb 

Arq lie Phe Lys Lys Glu Asn Gly Glu Phe Lys val Glu Tyr Asp Arg 
20 25 30 

Asn Phe Arg Pro Tyr He Tyr Ala Leu Leu Arg Asp Asp Ser Ala lie 
35 40 45 

Asp Glu lie Lys Lys He Thr Ala Gin Arg His Gly Lys val val Arg 
50 55 60 

He val Glu Thr Glu Lys He Gin Arg Lys Phe Leu Gly Arg Pro He 
65 70 75 80 

Glu Val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp val Pro Ala lie 
85 90 95 

Arg Asp Lys He Arg Glu His Pro Ala val Val Asp He Phe Glu Tyr 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu Thr Pro 
115 120 125 

Met Glu Gly Asn Glu Lys Leu Thr Phe Leu Ala val Asp He Glu Thr 
130 135 140 

J 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro val He Met He 
145 150 155 160 

ser Tyr Ala Asp Glu Glu Gly Ala Lys Val He Thr Trp Lys Lys He 
165 170 175 

Asp Leu Pro Tyr val Glu val Val ser Ser Glu Arg Glu Met lie Lys 
180 185 190 

Arq Leu He Arg Val He Lys Glu Lys Asp Pro Asp val He He Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Pro Tyr Leu Leu Lys Arg Ala Glu 
210 215 220 
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Lys Leu Gly lie Lys Leu Leu Leu Gly Arg Asp Asn Ser Glu Pro Lys 

Met Gin Lys Met Gly Asp Ser Leu Ala val Glu He Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Phe Pro val lie Arg Arg Thr lie Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala lie Phe Gly Lys Pro Lys Glu 
275 280 285 

Lvs val Tyr Ala Asp Glu He Ala Lys Ala Trp Glu Thr Gly Glu Gly 
290 295 300 

Leu Glu Arg val Ala Lys Tyr ser Met Glu Asp Ala Lys val Thr Tyr 
305 310 315 320 

Glu Leu Gly Arg Glu Phe Phe Pro Met Glu Ala Gin Leu Ala Arg Leu 
325 330 335 

val Gly Gin Pro val Trp Asp val Ser Arg Ser Ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Lys Glu Tyr Glu Arg Arg Leu Arg Glu ser 
370 375 380 

Tyr Glu Gly Gly Tyr val Lys Glu Pro Glu Lys Gly Leu Trp Glu Gly 

lie val Ser Leu Asp Phe Arg Ser Leu Tyr Pro Ser lie He lie Thr 
405 410 415 

His Asn Val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Glu Glu Tyr 
420 425 430 

Asp val Ala Pro Lys val Gly His Arg Phe Cys Lys Asp Phe Pro Gly 
435 440 445 

Phe He Pro Ser Leu Leu Gly Gin Leu Leu Glu Glu Arg Gin Lys He 
450 455 460 

Lys Lys Arg Met Lys Glu Ser Lys Asp Pro Val Glu Lys Lys Leu Leu 
465 470 475 480 
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Asp Tyr Arg Gin Arg Ala lie Lys He Leu Ala Asn Ser He Leu Pro 
485 490 4y;> 

asp Glu Trp Leu Pro He val Glu Asn Glu Lys val Arg Phe val Lys 
500 505 510 

He Glv Asp Phe He Asp Arg Glu He Glu Glu Asn Ala Glu Arg val 
515 520 525 

lvs Ara Asp Gly Glu Thr Glu He Leu Glu val Lys Asp Leu Lys Ala 
530 535 540 

Leu ser Phe Asn Arg Glu Thr Lys Lys Ser Glu Leu Lys Lys val Lys 
545 550 555 560 

Ala Leu He Arg His Arg Tyr ser Gly Lys Val Tyr Ser He Lys Leu 
565 570 575 

Lvs Ser Gly Arg Arg He Lys He Thr ser Gly His Ser Leu Phe ser 
580 ~ 585 590 

val Lys Asn Gly Lys Leu val Lys val Arg Gly Asp Glu Leu Lys Pro 
595 600 605 

Gly Asp Leu val val val Pro Gly Arg Leu Lys Leu Pro Glu Ser Lys 
y 610 615 620 

Gin Val Leu Asn Leu Val Glu Leu Leu Leu Lys Leu Pro Glu Glu Glu 
625 630 635 640 

Thr Ser Asn He val Met Met lie Pro Val Lys Gly Arg Lys Asn Phe 
645 650 655 

Phe Lys Gly Met Leu Lys Thr Leu Tyr Trp He Phe Gly Glu Gly Glu 
660 665 670 

Arg Pro Arg Thr Ala Gly Arg Tyr Leu Lys His Leu Glu Arg Leu Gly 
3 675 680 685 

Tyr val Lys Leu Lys Arg Arg Gly Cys Glu val Leu Asp Trp Glu ser 
690 695 700 

Leu Lys Arg Tyr Arg Lys Leu Tyr Glu Thr Leu He Lys Asn Leu Lys 
705 " 710 715 

Tvr Asn Gly Asn ser Arg Ala Tyr Met val Glu Phe Asn Ser Leu Arg 
725 730 735 
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asd val val ser Leu Met Pro lie Glu Glu Leu Lys Glu Trp lie lie 
740 745 750 

Gly Glu Pro Arg Gly Pro Lys He Gly Thr Phe He Asp val Asp Asp 
755 760 765 

ser Phe Ala Lys Leu Leu Gly Tyr Tyr He ser ser Gly Asp val Glu 
770 775 780 

Lys Asp Arg val Lys Phe His Ser Lys Asp Gin Asn val Leu Glu Asp 
785 790 795 800 

lie Ala Lys Leu Ala Glu Lys Leu Phe Gly Lys val Arg Arg Gly Arg 
805 810 815 

Gly Tyr lie Glu Val ser Gly Lys lie Ser His Ala lie Phe Arg val 
820 825 830 

Leu Ala Glu Gly Lys Arg lie Pro Glu Phe He Phe Thr Ser Pro Met 
835 840 845 

asd lie Lys val Ala Phe Leu Lys Gly Leu Asn Gly Asn Ala Glu Glu 
K 850 855 860 

Leu Thr Phe Ser Thr Lys Ser Glu Leu Leu val Asn Gin Leu lie Leu 
865 870 875 880 

Leu Leu Asn Ser He Gly val Ser Asp He Lys He Glu His Glu Lys 
885 890 895 

Gly val Tyr Arg val Tyr He Asn Lys Lys Glu Ser Ser Asn Gly Asp 
900 905 910 

He val Leu Asp ser val Glu ser lie Glu val Glu Lys Tyr Glu Gly 
915 920 925 

Tvr val Tyr Asp Leu Ser val Glu Asp Asn Glu Asn Phe Leu val Gly 
y 930 935 940 

Phe Gly Leu Leu Tyr Ala His Asn Ser Tyr Tyr Gly Tyr Tyr Gly Tyr 
945 950 955 960 

Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu Ser val Thr Ala 
965 970 975 

Trp Gly Arg Gin Tyr lie Asp Leu val Arg Arg Glu Leu Glu Ala Arg 
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980 985 990 

Gly Phe Lys Val Leu Tyr lie Asp Thr Asp Gly Leu Tyr Ala Thr lie 
7 995 1000 1005 

pro Gly val Lys Asp Trp Glu Glu val Lys Arg Arg Ala Leu Glu 
1010 1015 1020 

Phe val Asp Tyr He Asn Ser Lys Leu Pro Gly val Leu Glu Leu 
1025 1030 1035 

Glu Tyr Glu Gly Phe Tyr Ala Arg Gly Phe Phe Val Thr Lys Lys 
1040 1045 1050 

Lys Tyr Ala Leu lie Asp Glu Glu Gly Lys He val Thr Arg Gly 
1055 1060 1065 

Leu Glu lie val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr 
1070 1075 1080 

Gin Ala Arg val Leu Glu Ala lie Leu Lys His Gly Asn val Glu 
1085 " 1090 1095 

Glu Ala val Lys He val Lys Asp val Thr Glu Lys Leu Thr Asn 
1100 1105 1110 

Tvr Glu val Pro Pro Glu Lys Leu val lie Tyr Glu Gin lie Thr 
y ins 1120 1125 

Arq Pro lie Asn Glu Tyr Lys Ala He Gly Pro His val Ala val 
1130 1135 1140 

Ala Lys Arg Leu Met Ala Arg Gly He Lys Val Lys Pro Gly Met 
1145 1150 1155 

val He Gly Tyr He Val Leu Arg Gly Asp Gly Pro He Ser Lys 
1160 1165 1170 

Arq Ala He Ser lie Glu Glu Phe Asp Pro Arg Lys His Lys Tyr 
1175 1180 1185 

Asp Ala Glu Tyr Tyr lie Glu Asn Gin Val Leu Pro Ala Val Glu 
1190 1195 1200 

Arq He Leu Lys Ala Phe Gly Tyr Lys Arg Glu Asp Leu Arg Trp 
1205 1210 1215 
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Gin Lvs Thr Lys Gin val Gly Leu Gly Ala Trp lie Lys val Lys 
1220 1225 1230 



Lys Ser 
1235 



<210> 87 

<211> 771 

<212> PRT 

<213> pyrococcus sp. 

<400> 87 

Met lie lie Asp Ala Asp Tyr lie Thr Glu Asp Gly Lys Pro He lie 
1 5 10 15 

Arq He Phe Lys Lys Glu Lys Gly Glu Phe Lys val Glu Tyr Asp Arg 
s 20 25 30 

Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Lys Asp Asp Ser Ala lie 
35 40 45 

asp Glu val Lys Lys lie Thr Ala Glu Arg His Gly Lys He val Arg 
50 55 " 60 

He Thr Glu val Glu Lys val Gin Lys Lys Phe Leu Gly Arg Pro lie 
65 70 75 80 

Glu val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp val Pro Ala lie 
85 90 95 

Arq Glu Lys He Arg Glu His Pro Ala val val Asp lie Phe Glu Tyr 
y 100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu Thr Pro 
115 120 125 

Met Glu Gly Asn Glu Glu Leu Thr Phe Leu Ala val Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro He lie Met lie 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Gly Ala Lys val He Thr Trp Lys Ser He 
165 170 175 

Asp Leu Pro Tyr Val Glu val val Ser Ser Glu Arg Glu Met He Lys 
180 185 190 
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Ara Leu val Lys val lie Arg Glu Lys Asp Pro Asp val lie lie Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Pro Tyr Leu Leu Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly lie Lys Leu Pro Leu Gly Arg Asp Asn ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg Met Gly Asp Ser Leu Ala val Glu lie Lys Gly Arg lie 
245 250 255 

His Phe Asp Leu Phe Pro val He Arg Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala lie Phe Gly Lys Ser Lys Glu 
275 280 285 

lvs val Tyr Ala His Glu He Ala Glu Ala Trp Glu Thr Gly Lys Gly 
290 295 300 

Leu Glu Arg val Ala Lys Tyr Ser Met Glu Asp Ala Lys val Thr Phe 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Gin Leu Ala Arg Leu 
325 330 335 

val Gly Gin Pro val Trp Asp val ser Arg Ser Ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

pro Asn Lys Pro Asp Glu Arg Glu Tyr Glu Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Glu Gly Gly Tyr Val Lys Glu Pro Glu Lys Gly Leu Trp Glu Gly 
385 390 395 400 

lie val ser Leu Asp Phe Arg Ser Leu Tyr Pro Ser lie lie lie Thr 
405 410 415 

His Asn val Ser Pro Asp Thr Leu Asn Arg Glu Asn Cys Lys Glu Tyr 
420 425 430 

Asp val Ala Pro Gin val Gly His Arg Phe Cys Lys Asp Phe Pro Gly 
435 440 445 
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Phe lie Pro ser Leu Leu Gly Asn Leu Leu Glu Glu Arg Gin Lys lie 
450 455 460 

Lys Lys Arg Met Lys Glu ser Lys Asp Pro val Glu Lys Lys Leu Leu 

Asp Tyr Arg Gin Arg Ala lie Lys lie Leu Ala Asn Ser Tyr Tyr Gly 
K 485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu 
500 505 510 

Ser val Thr Ala Trp Gly Arg Gin Tyr lie Asp Leu val Arg Arg Glu 
515 520 525 

Leu Glu ser Ser Gly Phe Lys val Leu Tyr He Asp Thr Asp Gly Leu 
530 535 540 

Tvr Ala Thr lie Pro Gly Ala Lys Pro Asn Glu He Lys Glu Lys Ala 
545 550 555 560 

Leu Lys Phe val Glu Tyr He Asn Ser Lys Leu Pro Gly Leu Leu Glu 
565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Ala Arg Gly Phe Phe val Thr Lys Lys 
580 585 590 

Lvs Tvr Ala Leu lie Asp Glu Glu Gly Lys He val Thr Arg Gly Leu 
y 595 600 605 

Glu He val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 
610 " ~ 615 620 

lvs val Leu Glu Ala He Leu Lys His Gly Asn Val Asp Glu Ala val 
625 630 635 640 

Lys He Val Lys Glu val Thr Glu Lys Leu Ser Lys Tyr Glu lie Pro 
645 650 655 

Pro Glu Lys Leu Val He Tyr Glu Gin He Thr Arg Pro Leu Ser Glu 
660 665 670 

Tvr Lvs Ala He Gly Pro His val Ala val Ala Lys Arg Leu Ala Ala 
675 680 685 

Lys Gly val Lys val Lys Pro Gly Met val He Gly Tyr He val Leu 
690 695 700 
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Arg Gly Asp Gly Pro He Ser Lys Arg Ala lie Ala He Glu Glu Phe 
705 710 715 720 

Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 
725 730 735 

val Leu Pro Ala val Glu Arg lie Leu Arg Ala Phe Gly Tyr Arg Lys 
740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Lys Gin Val Gly Leu Gly Ala Trp 
755 ' 760 765 



Leu Lys Phe 
770 



<210> 88 
<211> 775 
<212> PRT 

<213> Pyrococcus sp. 
<400> 88 

Met He Leu Asp Ala Asp Tyr He Thr Glu Asp Gly Lys Pro lie lie 
15 10 15 

Arg lie Phe Lys Lys Glu Asn Gly Glu Phe Lys val Glu Tyr Asp Arg 
20 25 30 

Asn Phe Arg Pro Tyr lie Tyr Ala Leu Leu Lys Asp Asp Ser Gin lie 
35 40 45 

Asp Glu Val Arg Lys He Thr Ala Glu Arg His Gly Lys He Val Arg 
50 55 60 

lie lie Asp Ala Glu Lys Val Arg Lys Lys Phe Leu Gly Arg Pro lie 
65 70 75 80 

Glu Val Trp Arg Leu Tyr Phe Glu His Pro Gin Asp val Pro Ala He 
85 90 95 

Arg Asp Lys He Arg Glu His Ser Ala Val He Asp He Phe Glu Tyr 
100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu lie Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Leu Leu Ala Phe Asp He Glu Thr 
130 135 140 
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Leu Tyr His Glu Gly Glu Glu Phe Ala Lys Gly Pro lie He Met lie 
145 150 155 160 

ser Tyr Ala Asp Glu Glu Glu Ala Lys val lie Thr Trp Lys Lys lie 
165 170 175 

Asp Leu Pro Tyr val Glu val val Ser ser Glu Arg Glu Met lie Lys 
180 185 190 

Arg Phe Leu Lys val He Arg Glu Lys Asp Pro Asp val He lie Thr 
195 200 205 

Tvr Asn Gly Asp Ser Phe Asp Leu Pro Tyr Leu Val Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly lie Lys Leu Pro Leu Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg Leu Gly Asp Met Thr Ala val Glu He Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Tyr His val He Arg Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu 
275 280 285 

Lvs val Tyr Ala His Glu He Ala Glu Ala Trp Glu Thr Gly Lys Gly 
7 290 295 300 

Leu Glu Arg val Ala Lys Tyr ser Met Glu Asp Ala Lys val Thr Tyr 
305 310 315 320 

Glu Leu Gly Arg Glu Phe Phe Pro Met Glu Ala Gin Leu ser Arg Leu 
325 330 335 

val Gly Gin Pro Leu Trp Asp val ser Arg Ser Ser Thr Gly Asn Leu 
340 345 350 

Val Glu Trp Tyr Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

pro Asn Lys Pro Asp Glu Arg Glu Tyr Glu Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Ala Gly Gly Tyr val Lys Glu Pro Glu Lys Gly Leu Trp Glu Gly 
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385 390 395 400 

Leu val ser Leu Asp Phe Arg Ser Leu Tyr Pro Ser He lie lie Thr 
405 410 415 

His Asn Val ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Arg Glu Tyr 
420 425 430 

Asp val Ala Pro Glu val Gly His Lys Phe Cys Lys Asp Phe Pro Gly 
435 440 445 

Phe lie Pro Ser Leu Leu Lys Arg Leu Leu Asp Glu Arg Gin Glu lie 
450 455 460 

Lys Arg Lys Met Lys Ala Ser Lys Asp Pro lie Glu Lys Lys Met Leu 
465 470 475 480 

Asp Tyr Arg Gin Arg Ala lie Lys lie Leu Ala Asn ser Tyr Tyr Gly 
485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu 
500 505 510 

ser val Thr Ala Trp Gly Arg Glu Tyr lie Glu Phe val Arg Lys Glu 
515 520 525 

Leu Glu Glu Lys Phe Gly Phe Lys val Leu Tyr lie Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr He Pro Gly Ala Lys Pro Glu Glu He Lys Lys Lys 
545 550 555 560 

Ala Leu Glu Phe val Asp Tyr lie Asn Ala Lys Leu Pro Gly Leu Leu 
565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr Val Arg Gly Phe Phe val Thr Lys 
580 585 590 

Lvs lvs Tyr Ala Leu He Asp Glu Glu Gly Lys He He Thr Arg Gly 
y y 595 600 605 

Leu Glu lie Val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin 
610 " 615 620 

Ala Lys val Leu Glu Ala He Leu Lys His Gly Asn val Glu Glu Ala 
625 630 635 640 
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val lvs He val Lys Glu val Thr Glu Lys Leu Ser Lys Tyr Glu He 
645 650 655 

pro Pro Glu Lys Leu val He Tyr Glu Gin He Thr Arg Pro Leu His 
660 665 670 

Glu Tyr Lys Ala lie Gly Pro His val Ala val Ala Lys Arg Leu Ala 
675 680 685 

Ala Arq Gly val Lys val Arg Pro Gly Met val He Gly Tyr He val 
690 695 700 

Leu Arq Gly Asp Gly Pro lie Ser Lys Arg Ala lie Leu Ala Glu Glu 
705 710 715 720 

Phe Asp Leu Arg Lys His Lys Tyr Asp Ala Glu Tyr Tyr lie Glu Asn 
725 - 730 735 

Gin val Leu Pro Ala val Leu Arg He Leu Glu Ala Phe Gly Tyr Arg 
740 745 750 

lys Glu Asp Leu Arg Trp Gin Lys Thr Lys Gin Thr Gly Leu Thr Ala 
755 760 765 

Trp Leu Asn lie Lys Lys Lys 
770 775 



<210> 89 

<211> 775 

<212> PRT 

<213> Pyrococcus furiosus 

<400> 89 

Met He Leu Asp val Asp Tyr He Thr Glu Glu Gly Lys Pro val He 
1 5 10 15 

Arq Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys He Glu His Asp Arg 
20 25 30 

Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Arg Asp Asp Ser Lys lie 
35 40 45 

Glu Glu val Lys Lys He Thr Gly Glu Arg His Gly Lys He val Arg 
50 55 60 

He val Asp val Glu Lys val Glu Lys Lys Phe Leu Gly Lys Pro lie 
65 70 75 80 
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Thr val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp val Pro Thr lie 
85 90 95 

Arg Glu Lys val Arg Glu His Pro Ala val val Asp He Phe Glu Tyr 

Asp lie Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Glu Glu Glu Leu Lys lie Leu Ala Phe Asp lie Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro He He Met lie 
145 150 155 160 

Ser Tyr Ala Asp Glu Asn Glu Ala Lys val lie Thr Trp Lys Asn He 
165 170 175 

Asp Leu Pro Tyr val Glu val val Ser Ser Glu Arg Glu Met lie Lys 
180 185 190 

Arq Phe Leu Arg lie He Arg Glu Lys Asp Pro Asp He He val Thr 
195 200 205 

Tvr Asn Gly Asp ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly He Lys Leu Thr lie Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg He Gly Asp Met Thr Ala val Glu val Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Tyr His val lie Thr Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu 
y 275 280 285 

Lvs val Tyr Ala Asp Glu lie Ala Lys Ala Trp Glu Ser Gly Glu Asn 
290 295 300 

Leu Glu Arg val Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu lie Gin Leu Ser Arg Leu 
325 330 335 
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val Gly Gin Pro Leu Trp Asp val Ser Arg Ser Ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu val Ala 
355 360 365 

pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 

Tvr Thr Gly Gly Phe val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

He Val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser He He lie Thr 
405 ~ 410 415 

His Asn val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 
420 425 430 

asp He Ala Pro Gin val Gly His Lys Phe Cys Lys Asp He Pro Gly 
435 440 445 

Phe lie Pro ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys lie 
450 455 460 

Lys Thr Lys Met Lys Glu Thr Gin Asp Pro He Glu Lys He Leu Leu 
465 470 475 480 

asp Tyr Arg Gin Lys Ala lie Lys Leu Leu Ala Asn Ser Phe Tyr Gly 
485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu 
500 505 510 

ser val Thr Ala Trp Gly Arg Lys Tyr He Glu Leu val Trp Lys Glu 
515 520 525 

Leu Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr lie Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr He Pro Gly Gly Glu Ser Glu Glu lie Lys Lys Lys 
545 550 555 560 

Ala Leu Glu Phe val Lys Tyr He Asn Ser Lys Leu Pro Gly Leu Leu 
565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe val Thr Lys 
580 585 590 

Page 100 



sequence listing.txt 

Lvs Arq Tyr Ala val lie Asp Glu Glu Gly Lys val lie Thr Arg Gly 
595 600 605 

Leu Glu lie val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin 
610 615 620 

Ala Arg val Leu Glu Thr lie Leu Lys His Gly Asp Val Glu Glu Ala 
625 630 635 640 

Val Arg lie Val Lys Glu val lie Gin Lys Leu Ala Asn Tyr Glu He 
645 650 655 

pro Pro Glu Lys Leu Ala He Tyr Glu Gin He Thr Arg Pro Leu His 
660 665 670 

Glu Tyr Lys Ala He Gly Pro His val Ala val Ala Lys Lys Leu Ala 
675 680 685 

Ala Lvs Gly val Lys lie Lys Pro Gly Met val lie Gly Tyr He val 
690 695 700 

Leu Arg Gly Asp Gly Pro He Ser Asn Arg Ala He Leu Ala Glu Glu 
705 710 715 720 

Tvr Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr lie Glu Asn 
725 730 735 

Gin val Leu Pro Ala val Leu Arg lie Leu Glu Gly Phe Gly Tyr Arg 
740 745 750 

Lys Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin val Gly Leu Thr Ser 
755 " ' 760 765 

Trp Leu Asn lie Lys Lys Ser 
770 775 



<210> 90 

<211> 776 

<212> PRT 

<213> Thermococcus sp. JDF-3 

<400> 90 

Met lie Leu Asp val Asp Tyr He Thr Glu Asn Gly Lys Pro val He 
! 5 10 15 

Arq val Phe Lys Lys Glu Asn Gly Glu Phe Arg He Glu Tyr Asp Arg 
20 25 30 
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Glu Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Arg Asp Asp Ser Ala lie 
35 40 45 

Glu Glu lie Lys Lys He Thr Ala Glu Arg His Gly Arg val val Lys 
50 55 60 

val Lys Arg Ala Glu Lys val Lys Lys Lys Phe Leu Gly Arg Ser val 
65 70 75 80 

Glu val Trp val Leu Tyr Phe Thr His Pro Gin Asp val Pro Ala lie 
85 90 95 

Arg Asp Lys lie Arg Lys His Pro Ala val He Asp He Tyr Glu Tyr 

Asp lie Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Glu Glu Glu Leu Lys Leu Met Ser Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Thr Gly Pro He Leu Met lie 
145 150 155 160 

Ser Tyr Ala Asp Glu ser Glu Ala Arg Val He Thr Trp Lys Lys He 

Asp Leu Pro Tyr val Glu val val Ser Thr Glu Lys Glu Met He Lys 

Arg Phe Leu Arg Val Val Lys Glu Lys Asp Pro Asp val Leu He Thr 
195 ~ 200 205 

Tvr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Cys Glu 
y 210 215 220 

Lys Leu Gly Val ser Phe Thr Leu Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

He Gin Arg Met Gly Asp Arg Phe Ala val Glu val Lys Gly Arg val 
245 250 255 

His Phe Asp Leu Tyr Pro Val He Arg Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tvr Thr Leu Glu Ala val Tyr Glu Ala val Phe Gly Lys Pro Lys Glu 
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275 280 285 

Lys val Tyr Ala Glu Glu lie Ala Thr Ala Trp Glu Thr Gly Glu Gly 
290 295 300 

Leu Glu Arg val Ala Arg Tyr Ser Met Glu Asp Ala Arg val Thr Tyr 
305 310 315 320 

Glu Leu Gly Arg Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 
325 330 335 

He Gly Gin Gly Leu Trp Asp val Ser Arg ser Ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Gly Gly Tyr 
370 375 380 

Ala Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp Asp Asn lie 
385 390 395 400 

val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro ser lie lie He Thr His 
405 410 415 

Asn val Ser Pro Asp Thr Leu Asn Arg Glu Gly cys Arg Ser Tyr Asp 
420 425 430 

val Ala Pro Glu val Gly His Lys Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 

He Pro Ser Leu Leu Gly Asn Leu Leu Glu Glu Arg Gin Lys He Lys 
450 455 460 

Arq Lys Met Lys Ala Thr Leu Asp Pro Leu Glu Lys Asn Leu Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala lie Lys He Leu Ala Asn ser Tyr Tyr Gly Tyr 
7 485 490 495 

Tyr Gly Tyr Ala Arg Ala Arg Trp Tyr Cys Arg Glu Cys Ala Glu Ser 
500 505 510 

val Thr Ala Trp Gly Arg Glu Tyr lie Glu Met val He Arg Glu Leu 
515 520 525 
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Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Thr Asp Gly Leu 
530 535 540 

His Ala Thr He Pro Gly Ala Asp Ala Glu Thr val Lys Lys Lys Ala 
545 550 555 560 

Met Glu Phe Leu Asn Tyr lie Asn Pro Lys Leu Pro Gly Leu Leu Glu 
565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr val Arg Gly Phe Phe val Thr Lys Lys 
580 585 590 

Lvs Tyr Ala val He Asp Glu Glu Gly Lys lie Thr Thr Arg Gly Leu 
y y 595 600 605 

Glu He val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 
610 615 620 

Arg val Leu Glu Ala He Leu Arg His Gly Asp val Glu Glu Ala val 
625 630 635 640 

Arq He val Arg Glu val Thr Glu Lys Leu Ser Lys Tyr Glu Val Pro 
645 650 655 

pro Glu Lys Leu val He His Glu Gin lie Thr Arg Glu Leu Lys Asp 
660 665 670 

Tvr Lvs Ala Thr Gly Pro His val Ala lie Ala Lys Arg Leu Ala Ala 
y 675 680 685 

Arg Gly val Lys He Arg Pro Gly Thr val lie Ser Tyr He val Leu 
690 695 700 

Lys Gly ser Gly Arg He Gly Asp Arg Ala He Pro Phe Asp Glu Phe 
705 710 715 720 

Asp Pro Thr Lys His Lys Tyr Asp Ala Asp Tyr Tyr He Glu Asn Gin 
725 730 735 

val Leu Pro Ala val Glu Arg He Leu Arg Ala Phe Gly Tyr Arg Lys 
740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin val Gly Leu Gly Ala Trp 
755 760 765 



Leu Lys Pro Lys Gly Lys Lys Lys 
770 775 
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<210> 91 
<211> 775 
<212> PRT 

<213> Thermococcus sp. 
<400> 91 

Met lie Leu Asp Thr Asp Tyr lie Thr Glu Asn Gly Lys Pro val lie 
! 5 10 15 

Arg Val Phe Lys Lys Glu Asn Gly Glu Phe Lys He Glu Tyr Asp Arg 
20 25 30 

Thr Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 
35 40 45 

Glu Asp val Lys Lys val Thr Ala Lys Arg His Gly Thr val Val Lys 
50 55 60 

val Lys Arg Ala Glu Lys val Gin Lys Lys Phe Leu Gly Arg Pro lie 
65 " 70 75 80 

Glu val Trp Lys Leu Tyr Phe Asn His Pro Gin Asp val Pro Ala He 
85 90 95 

Arq Asp Arg lie Arg Ala His Pro Ala val val Asp lie Tyr Glu Tyr 
100 105 110 

Asp lie Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Thr Met Leu Ala Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Thr Gly Pro He Leu Met lie 
145 150 155 160 

Ser Tyr Ala Asp Gly ser Glu Ala Arg Val He Thr Trp Lys Lys He 
165 170 175 

asp Leu Pro Tyr val Asp val val Ser Thr Glu Lys Glu Met He Lys 
180 185 190 

Arq Phe Leu Arg val Val Arg Glu Lys Asp Pro Asp val Leu He Thr 
195 200 205 

Tvr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Cys Glu 
210 215 220 
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Glu Leu Gly He Lys Phe Thr Leu Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

lie Gin Arg Met Gly Asp Arg Phe Ala val Glu Val Lys Gly Arg He 
245 250 25b 

His Phe Asp Leu Tyr Pro val lie Arg Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala Val Phe Gly Lys Pro Lys Glu 
275 280 285 

lvs val Tyr Ala Glu Glu lie Ala Gin Ala Trp Glu Ser Gly Glu Gly 
y 290 295 300 

Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys val Thr Tyr 
305 310 315 320 

Glu Leu Gly Arg Glu Phe Phe Pro Met Glu Ala Gin Leu ser Arg Leu 

325 330 335 

He Gly Gin Ser Leu Trp Asp val Ser Arg Ser Ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Lys Arg Asn Glu Leu Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Gly Gly Tyr 
370 375 380 

Ala Gly Gly Tyr val Lys Glu Pro Glu Arg Gly Leu Trp Asp Asn lie 
385 390 395 400 

Val Tyr Leu Asp Phe Arg ser Leu Tyr Pro Ser He He He Thr His 
405 410 415 

Asn val ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Lys Glu Tyr Asp 
420 425 430 

val Ala Pro Glu val Gly His Lys Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 

He Pro ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys He Lys 
450 455 460 

Arg Lys Met Lys Ala Thr val Asp Pro Leu Glu Lys Lys Leu Leu Asp 
465 470 475 480 
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Tyr Arg Gin Arg Ala He Lys He Leu Ala Asn Ser Phe Tyr Gly Tyr 
7 3 455 490 

Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu ser 
500 505 510 

val Thr Ala Trp Gly Arg Glu Tyr He Glu Met val lie Arg Glu Leu 
515 520 525 

Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Thr Asp Gly Leu 
530 535 540 

His Ala Thr He Pro Gly Ala Asp Ala Glu Thr val Lys Lys Lys Ala 
545 550 555 ™v 

Lvs Glu Phe Leu Lys Tyr He Asn Pro Lys Leu Pro Gly Leu Leu Glu 

565 570 57b 

Leu Glu Tyr Glu Gly Phe Tyr Val Arg Gly Phe Phe Val Thr Lys Lys 
580 585 590 

lvs Tyr Ala val He Asp Glu Glu Gly Lys He Thr Thr Arg Gly Leu 
3 595 600 605 

Glu He val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin Ala 
610 615 620 

Arg val Leu Glu Ala He Leu Lys His Gly Asp val Glu Glu Ala val 
625 630 635 640 

Arg He Val Lys Glu val Thr Glu Lys Leu ser Lys Tyr Glu val Pro 
3 645 650 655 

Pro Glu Lys Leu val He His Glu Gin He Thr Arg Asp Leu Arg Asp 
660 665 670 

Tyr Lys Ala Thr Gly Pro His val Ala val Ala Lys Arg Leu Ala Ala 
675 680 685 

Arg Gly val Lys He Arg Pro Gly Thr val He ser Tyr He val Leu 
690 695 700 

Lys Gly ser Gly Arg He Gly Asp Arg Ala lie Pro Ala Asp Glu Phe 
705 710 715 <£M 

asp Pro Thr Lys His Arg Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 
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725 730 735 

val Leu Pro Ala val Glu Arg lie Leu Lys Ala Phe Gly Tyr Arg Lys 
740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Lys Gin val Gly Leu Gly Ala Trp 
755 ~ ' 760 765 

Leu Lys val Lys Gly Lys Lys 
770 775 



<210> 92 
<211> 1671 
<212> PRT 

<213> Pyrococcus sp. 
<400> 92 

Met He L eu Asp Thr Asp Tyr He Thr cju Asp Gly Lys P ro val He 

Arg lie Phe Lys Lys Glu Asn Gly Glu Phe Lys He Glu Tyr Asp Arg 
20 25 30 

Thr Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Lys Asp Asp ser Ala lie 
35 " 40 45 

Glu Glu val Lys Lys lie Thr Ala Glu Arg His Gly Thr val val Thr 
50 55 60 

val Lys Arg Val Glu Lys Val Gin Lys Lys Phe Leu Gly Arg Pro val 
65 70 75 80 

Glu Val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp Val Pro Ala He 
85 90 95 

Arg Asp Lys lie Arg Glu His Pro Ala val He Asp lie Tyr Glu Tyr 

Asp lie Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu val Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro He Leu Met lie 
145 150 155 160 

ser Tyr Ala Asp Glu Glu Gly Ala Arg Val lie Thr Trp Lys Asn val 
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165 170 175 

Asp Leu Pro Tyr val Asp val val ser Thr Glu Arg Glu Met lie Lys 
180 185 190 

Arg Phe Leu Arg val val Lys Glu Lys Asp Pro Asp val Leu He Thr 
y 195 200 205 

Tvr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Cys Glu 
y 210 215 220 

Lys Leu Gly He Asn Phe Ala Leu Gly Arg Asp Gly ser Glu Pro Lys 
225 230 235 240 

He Gin Arg Met Gly Asp Arg Phe Ala val Glu val Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Tyr Pro val lie Arg Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala val Phe Gly Gin Pro Lys Glu 
275 280 285 

lvs val Tyr Ala Glu Glu He Thr Thr Ala Trp Glu Thr Gly Glu Asn 
y 290 295 300 

Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys val Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu Ala Gin Leu Ser Arg Leu 
325 330 335 

He Gly Gin Ser Leu Trp Asp val ser Arg ser Ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

pro Asn Lys Pro Asp Glu Lys Glu Leu Ala Arg Arg Arg Gin Ser Tyr 
370 375 380 

Glu Gly Gly Tyr val Lys Glu Pro Glu Arg cOy Leu Trp Glu Asn lie 

val Tyr Leu Asp Phe Arg cys His Pro Ala Asp Thr Lys val val val 
405 " 410 415 
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lvs Glv Lvs Glv lie lie Asn lie Ser Glu val Gin Glu Gly Asp Tyr 
y y y 420 425 430 

val Leu Gly He Asp Gly Trp Gin Arg val Arg Lys val Trp Glu Tyr 
435 440 445 

asd Tvr lvs Gly Glu Leu val Asn lie Asn Gly Leu Lys Cys Thr Pro 
450 455 460 

Asn His Lys Leu Pro Val Val Thr Lys Asn Glu Arg Gin Thr Arg lie 
465 470 475 480 

Arg Asp ser Leu Ala Lys Ser Phe Leu Thr Lys Lys val Lys Gly Lys 
485 490 495 

He He Thr Thr Pro Leu Phe Tyr Glu He Gly Arg Ala Thr Ser Glu 
500 505 510 

Asn lie Pro Glu Glu Glu val Leu Lys Gly Glu Leu Ala Gly lie Leu 
515 520 525 

Leu Ala Glu Gly Thr Leu Leu Arg Lys Asp val Glu Tyr Phe Asp Ser 
530 535 540 

ser Arq Lys Lys Arg Arg He Ser His Gin Tyr Arg val Glu He Thr 
545 550 555 560 

He Gly Lys Asp Glu Glu Glu Phe Arg Asp Arg He Thr Tyr lie Phe 
565 570 575 

Glu Arg Leu Phe Gly He Thr Pro Ser He Ser Glu Lys Lys Gly Thr 
580 585 590 

Asn Ala Val Thr Leu Lys Val Ala Lys Lys Asn Val Tyr Leu Lys val 
595 600 605 

Lvs Glu He Met Asp Asn He Glu Ser Leu His Ala Pro Ser Val Leu 
610 615 620 

Arg Gly Phe Phe Glu Gly Asp Gly Ser val Asn Arg val Arg Arg ser 
625 630 635 640 

He val Ala Thr Gin Gly Thr Lys Asn Glu Trp Lys lie Lys Leu val 
645 650 655 

ser Lys Leu Leu Ser Gin Leu Gly lie Pro His Gin Thr Tyr Thr Tyr 
660 665 670 
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Gin Tyr Gin Glu Asn Gly Lys Asp Arg ser Arg Tyr lie Leu Glu lie 
675 680 685 

Thr Glv Lys Asp Gly Leu He Leu Phe Gin Thr Leu lie Gly Phe He 
690 695 700 

Ser Glu Arg Lys Asn Ala Leu Leu Asn Lys Ala He Ser Gin Arg Glu 
705 710 715 720 

Met Asn Asn Leu Glu Asn Asn Gly Phe Tyr Arg Leu Ser Glu Phe Asn 
725 730 735 

val Ser Thr Glu Tyr Tyr Glu Gly Lys val Tyr Asp Leu Thr Leu Glu 
740 745 750 

Gly Thr Pro Tyr Tyr Phe Ala Asn Gly lie Leu Thr His Asn Ser Leu 
755 760 765 

Tvr Pro Ser lie He He Thr His Asn val Ser Pro Asp Thr Leu Asn 
770 775 780 

Arg Glu Gly Cys Lys Glu Tyr Asp val Ala Pro Gin Val Gly His Arg 
785 ' ' 790 795 800 

Phe Cys Lys Asp Phe Pro Gly Phe He Pro Ser Leu Leu Gly Asp Leu 
805 810 815 

Leu Glu Glu Arg Gin Lys He Lys Lys Lys Met Lys Ala Thr lie Asp 
820 825 830 

pro lie Glu Arg Lys Leu Leu Asp Tyr Arg Gin Arg Ala He Lys lie 
835 840 845 

Leu Ala Asn Ser lie Leu Pro Glu Glu Trp Leu Pro Val Leu Glu Glu 
850 855 860 

Gly Glu val His Phe val Arg lie Gly Glu Leu He Asp Arg Met Met 
865 870 875 880 

Glu Glu Asn Ala Gly Lys val Lys Arg Glu Gly Glu Thr Glu val Leu 
885 890 895 

Glu val Ser Gly Leu Glu Val Pro Ser Phe Asn Arg Arg Thr Asn Lys 
900 905 910 

Ala Glu Leu Lys Arg val Lys Ala Leu lie Arg His Asp Tyr ser Gly 
915 " 920 925 
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Lys val Tyr Thr lie Arg Leu Lys ser Gly Arg Arg He Lys lie Thr 
930 935 940 

ser Gly His Ser Leu Phe Ser val Arg Asn Gly Glu Leu val Glu val 
945 950 955 960 

Thr Gly Asp Glu Leu Lys Pro Gly Asp Leu val Ala val Pro Arg Arg 
965 970 975 

Leu Glu Leu Pro Glu Arg Asn His Val Leu Asn Leu val Glu Leu Leu 
980 985 990 

Leu Glv Thr Pro Glu Glu Glu Thr Leu Asp lie val Met Thr lie Pro 
995 1000 1005 

val Lvs Gly Lys Lys Asn Phe Phe Lys Gly Met Leu Arg Thr Leu 
1010 1015 1020 

Ara Trp He Phe Gly Glu Glu Lys Arg Pro Arg Thr Ala Arg Arg 
1025 1030 1035 

Tyr Leu Arg His Leu Glu Asp Leu Gly Tyr val Arg Leu Lys Lys 
1040 1045 1050 

lie Gly Tyr Glu val Leu Asp Trp Asp Ser Leu Lys Asn Tyr Arg 
1055 1060 1065 

Ara Leu Tyr Glu Ala Leu val Glu Asn val Arg Tyr Asn Gly Asn 
1070 1075 1080 

> 

Lvs Arq Glu Tyr Leu val Glu Phe Asn Ser He Arg Asp Ala val 
1085 1090 1095 

Gly lie Met Pro Leu Lys Glu Leu Lys Glu Trp Lys lie Gly Thr 
1100 1105 1110 

Leu Asn Gly Phe Arg Met Arg Lys Leu lie Glu val Asp Glu Ser 
1115 1120 1125 

Leu Ala Lys Leu Leu Gly Tyr Tyr val ser Glu Gly Tyr Ala Arg 
1130 1135 1140 

Lys Gin Arg Asn Pro Lys Asn Gly Trp Ser Tyr Ser Val Lys Leu 
1145 1150 1155 

Tyr Asn Glu Asp Pro Glu val Leu Asp Asp Met Glu Arg Leu Ala 
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1160 1165 1170 

sen Arg Phe Phe Gly Lys val Arg Arg Gly Arg Asn Tyr val Glu 
1175 1180 1185 

He Pro Lys Lys lie Gly Tyr Leu Leu Phe Glu Asn Met Cys Gly 
1190 1195 1200 

val Leu Ala Glu Asn Lys Arg lie Pro Glu Phe val Phe Thr Ser 
1205 1210 1215 

pro Lys Gly val Arg Leu Ala Phe Leu Glu Gly Tyr Phe He Gly 
1220 1225 1230 

Asp Gly Asp val His Pro Asn Lys Arg Leu Arg Leu Ser Thr Lys 
1235 1240 1245 

ser Glu Leu Leu Ala Asn Gin Leu val Leu Leu Leu Asn Ser val 
1250 1255 1260 

Gly val ser Ala val Lys Leu Gly His Asp Ser Gly val Tyr Arg 
1265 1270 1275 

val Tyr lie Asn Glu Glu Leu Pro Phe val Lys Leu Asp Lys Lys 
1280 1285 1290 

Lys Asn Ala Tyr Tyr Ser His Val He Pro Lys Glu Val Leu Ser 
1295 1300 1305 

Glu Val Phe Gly Lys Val Phe Gin Lys Asn val Ser Pro Gin Thr 
1310 1315 1320 

Phe Arg Lys Met val Glu Asp Gly Arg Leu Asp Pro Glu Lys Ala 
1325 1330 1335 

Gin Arq Leu ser Trp Leu lie Glu Gly Asp val Val Leu Asp Arg 
1340 1345 1350 

val Glu Ser Val Asp Val Glu Asp Tyr Asp Gly Tyr Val Tyr Asp 
1355 1360 1365 

Leu ser val Glu Asp Asn Glu Asn Phe Leu val Gly Phe Gly Leu 
1370 1375 1380 

Val Tyr Ala His Asn Ser Tyr Tyr Gly Tyr Tyr Gly Tyr Ala Arg 
1385 1390 1395 

Page 113 



sequence listing.txt 
Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu ser val Thr Ala Trp 
1400 1405 1410 

Glv Arq Glu Tyr He Thr Met Thr lie Lys Glu He Glu Glu Lys 
1415 1420 1425 

Tvr Gly Phe Lys val He Tyr Ser Asp Thr Asp Gly Phe Phe Ala 
7 1430 1435 1440 

Thr He Pro Gly Ala Asp Ala Glu Thr val Lys Lys Lys Ala Met 
1445 1450 1455 

Glu Phe Leu Lys Tyr lie Asn Ala Lys Leu Pro Gly Ala Leu Glu 
1460 1465 1470 

Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys 
1475 ' 1480 1485 

lvs Lvs Tyr Ala val lie Asp Glu Glu Gly Lys He Thr Thr Arg 
7 1490 1495 1500 

Gly Leu Glu He val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu 
1505 1510 1515 

Thr Gin Ala Arg val Leu Glu Ala Leu Leu Lys Asp Gly Asp val 
1520 1525 1530 

Glu lvs Ala val Arg He val Lys Glu val Thr Glu Lys Leu Ser 
1535 1540 1545 

Lvs Tvr Glu val Pro Pro Glu Lys Leu Val lie His Glu Gin lie 
7 1550 1555 1560 

Thr Arg Asp Leu Lys Asp Tyr Lys Ala Thr Gly Pro His Val Ala 
1565 1570 1575 

val Ala Lys Arg Leu Ala Ala Arg Gly Val Lys lie Arg Pro Gly 
1580 1585 1590 

Thr val He ser Tyr He val Leu Lys Gly Ser Gly Arg lie Gly 
1595 1600 1605 

Asp Arg Ala lie Pro Phe Asp Glu Phe Asp Pro Thr Lys His Lys 
1610 1615 1620 

Tvr asd Ala Glu Tyr Tyr lie Glu Asn Gin val Leu Pro Ala val 
7 1625 1630 1635 

page 114 



sequence listing.txt 

Glu Arg lie Leu Arg Ala Phe Gly Tyr Arg Lys Glu Asp Leu Arg 

1640 1645 1650 

Tvr Gin Lys Thr Arg Gin val Gly Leu Ser Ala Trp Leu Lys Pro 

1655 1660 1665 

Lys Gly Thr 
1670 



<210> 93 

<211> 773 

<212> PRT 

<213> Thermococcus sp. 

<400> 93 

Met lie Leu Asp Thr Asp Tyr lie Thr Glu Asp Gly Lys Pro val He 
1 5 10 15 

Arq lie Phe Lys Lys Glu Asn Gly Glu Phe Lys lie Asp Tyr Asp Arg 
20 25 30 

Asn Phe Glu Pro Tyr He Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 
35 40 45 

Glu Asp Val Lys Lys He Thr Ala Glu Arg His Gly Thr Thr Val Arg 
50 55 60 

val val Arg Ala Glu Lys val Lys Lys Lys Phe Leu Gly Arg Pro lie 
65 70 75 80 

Glu Val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp Val Pro Ala He 
85 ' 90 95 

Arg Asp Lys He Lys Glu His Pro Ala val val Asp He Tyr Glu Tyr 
100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu lie Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp lie Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro lie Leu Met lie 
145 % 150 155 160 

Ser Tyr Ala Asp Glu Glu Gly Ala Arg Val He Thr Trp Lys Asn He 
165 170 175 
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Asp Leu Pro Tyr val Asp val val Ser Thr Glu Lys Glu Met lie Lys 
180 185 190 

Arq Phe Leu Lys val val Lys Glu Lys Asp Pro Asp val Leu lie Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Ser Glu 
210 215 220 

Lvs Leu Gly val Lys Phe He Leu Gly Arg Glu Gly Ser Glu Pro Lys 
225 230 235 240 

lie Gin Arg Met Gly Asp Arg Phe Ala val Glu val Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Tyr Pro val He Arg Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala He Phe Gly Gin Pro Lys Glu 
275 280 285 

lvs val Tyr Ala Glu Glu He Ala Gin Ala Trp Glu Thr Gly Glu Gly 
290 295 300 

Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys val Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 
325 330 335 

val Gly Gin Ser Leu Trp Asp Val Ser Arg Ser ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Glu Ser Tyr 
370 375 380 

Ala Gly Gly Tyr val Lys Glu Pro Glu Arg Gly Leu Trp Glu Asn lie 
385 390 395 400 

val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser He lie He Thr His 
405 410 415 

Asn val ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Glu Glu Tyr Asp 
420 425 430 
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val Ala Pro Gin val Gly His Lys Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 

He Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys Val Lys 
450 455 460 

Lys Lys Met Lys Ala Thr lie Asp Pro He Glu Lys Lys Leu Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala He Lys He Leu Ala Asn Ser Phe Tyr Gly Tyr 
7 y 485 490 495 

Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu Ser 
500 505 510 

val Thr Ala Trp Gly Arg Gin Tyr He Glu Thr Thr lie Arg Glu lie 
515 520 525 

Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Thr Asp Gly Phe 
530 535 540 

Phe Ala Thr He Pro Gly Ala Asp Ala Glu Thr val Lys Lys Lys Ala 
545 550 555 560 

Lys Glu Phe Leu Asp Tyr He Asn Ala Lys Leu Pro Gly Leu Leu Glu 
565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys Lys 
580 585 590 

Lys Tyr Ala val He Asp Glu Glu Asp Lys He Thr Thr Arg Gly Leu 
595 600 605 

Glu He Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 
610 615 620 

Arq val Leu Glu Ala He Leu Lys His Gly Asp Val Glu Glu Ala Val 
625 630 635 640 

Arq He val Lys Glu Val Thr Glu Lys Leu Ser Lys Tyr Glu val Pro 
645 650 655 

pro Glu Lys Leu val He Tyr Glu Gin He Thr Arg Asp Leu Lys Asp 
660 665 670 

Tyr Lys Ala Thr Gly Pro His val Ala val Ala Lys Arg Leu Ala Ala 
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675 680 685 

Arg Gly He Lys He Arg Pro Gly Thr val He Ser Tyr lie val Leu 
690 695 700 

Lys Gly Ser Gly Arg He Gly Asp Arg Ala lie Pro Phe Asp Glu Phe 
705 710 715 720 

Asp Pro Ala Lys His Lys Tyr Asp Ala Glu Tyr Tyr lie Glu Asn Gin 
725 730 735 

Val Leu Pro Ala val Glu Arg lie Leu Arg Ala Phe Gly Tyr Arg Lys 
740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Gly Ala Trp 
755 " 760 765 

Leu Lys Pro Lys Thr 
770 



<210> 94 
<211> 1523 
<212> PRT 

<213> Thermococcus fumicolans 
<400> 94 

Met He Leu Asp Thr Asp Tyr lie Thr Glu Asp Gly Arg Pro val lie 
15 10 15 

Arg val Phe Lys Lys Glu Asn Gly Glu Phe Lys lie Glu Tyr Asp Arg 
20 25 30 

Asp Phe Glu Pro Tyr lie Tyr Ala Leu Leu Lys Asp Asp ser Ala He 
35 40 45 

Glu Asp val Lys Lys lie Thr Ala Ser Arg His Gly Thr Thr val Arg 
50 55 60 

Val val Arg Ala Gly Lys val Lys Lys Lys Phe Leu Gly Arg Pro lie 
65 70 75 80 

Glu Val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp val Pro Ala lie 
85 90 95 

Arg Asp Lys lie Arg Glu His Pro Ala val val Asp He Tyr Glu Tyr 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
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115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp lie Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro He Leu Met lie 
145 150 155 160 

ser Tyr Ala Asp Glu Glu Gly Ala Arg Val He Thr Trp Lys Lys He 
165 170 1'5 

Asp Leu Pro Tyr val Asp val val Ser Thr Glu Lys Glu Met He Lys 
180 185 190 

Arq Phe Leu Lys val val Lys Glu Lys Asp Pro Asp val Leu He Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Ser Glu 
210 215 220 

lvs Leu Gly val Lys Phe He Leu Gly Arg Asp Gly ser Glu Pro Lys 
225 230 235 240 

He Gin Arg Met Gly Asp Arg Phe Ala val Glu Val Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Tyr Pro Val He Arg His Thr He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala val Tyr Glu Ala He Phe Gly Gin Pro Lys Glu 
275 280 285 

Lys val Tyr Ala Glu Glu He Ala Gin Ala Trp Glu Thr Gly Glu Gly 
y 290 295 300 

Leu Glu Arg val Ala Arg Tyr ser Met Glu Asp Ala Lys val Thr Tyr 
305 310 315 320 

Glu Leu Gly Arg Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 

325 330 335 

val Gly Gin ser Phe Trp Asp val Ser Arg Ser ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Tyr Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 
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Pro Asn Lys Pro ser Gly Arg Glu Leu Glu Arg Arg Arg Gly Gly Tyr 
370 375 380 

Ala Glv Gly Tyr val Lys Glu Pro Glu Arg Gly Leu Trp Glu Asn lie 
385 390 395 400 

Ala Tyr Leu Asp Phe Arg Cys His Pro Ala Asp Thr Lys val lie val 
405 " 410 415 

lvs Gly Lys Gly val val Asn He ser Glu val Arg Glu Gly Asp Tyr 
y 420 425 430 

val Leu Gly He Asp Gly Trp Gin Lys val Gin Arg val Trp Glu Tyr 
435 440 445 

Asd Tyr Glu Gly Glu Leu Val Asn He Asn Gly Leu Lys Cys Thr Pro 
K 450 455 460 

Asn His Lys Leu Pro Val val Arg Arg Thr Glu Arg Gin Thr Ala lie 
465 470 " 475 480 

Arq Asp Ser Leu Ala Lys Ser Phe Leu Thr Lys Lys Val Lys Gly Lys 
485 490 495 

Leu lie Thr Thr Pro Leu Phe Glu Lys lie Gly Lys He Glu Arg Glu 
500 505 510 

Asp val Pro Glu Glu Glu He Leu Lys Gly Glu Leu Ala Gly lie He 
515 520 525 

Leu Ala Glu Gly Thr Leu Leu Arg Lys Asp Val Glu Tyr Phe Asp Ser 
530 535 " 540 

Ser Arg Gly Lys Lys Arg val Ser His Gin Tyr Arg Val Glu lie Thr 
545 ' 550 555 560 

val Gly Ala Gin Glu Glu Asp Phe Gin Arg Arg He val Tyr lie Phe 
565 570 575 

Glu Arg Leu Phe Gly val Thr Pro Ser val Tyr Arg Lys Lys Asn Thr 
580 585 590 

Asn Ala He Thr Phe Lys val Ala Lys Lys Glu val Tyr Leu Arg val 
595 600 605 

Ara Glu lie Met Asp Gly He Glu Asn Leu His Ala Pro Ser val Leu 
610 615 620 

Page 120 



sequence listing.txt 

Arg Gly Phe Phe Glu Gly Asp Gly Ser val Asn Lys val Arg Lys Thr 
625 630 635 640 

val val val Asn Gin Gly Thr Asn Asn Glu Trp Lys lie Glu val val 
645 650 655 

ser Lys Leu Leu Asn Lys Leu Gly lie Pro His Arg Arg Tyr Thr Tyr 
660 665 670 

Asp Tyr Thr Glu Arg Glu Lys Thr Met Thr Thr His He Leu Glu He 
675 680 685 

Ala Gly Arg Asp Gly Leu He Leu Phe Gin Thr He val Gly Phe He 
690 695 700 

ser Thr Glu Lys Asn Met Ala Leu Glu Glu Ala lie Arg Asn Arg Glu 
705 710 715 720 

Val Asn Arg Leu Glu Asn Asn Ala Phe Tyr Thr Leu Ala Asp Phe Thr 
725 730 735 

Ala Lys Thr Glu Tyr Tyr Lys Gly Lys val Tyr Asp Leu Thr Leu Glu 
740 745 750 

Glv Thr Pro Tyr Tyr Phe Ala Asn Gly lie Leu Thr His Asn ser Leu 
755 760 765 

Tyr Pro ser lie lie lie Ser His Asn Val Ser Pro Asp Thr Leu Asn 
770 775 780 

Arg Glu Gly Cys Gly Glu Tyr Asp Glu Ala Pro Gin val Gly His Arg 
785 790 795 800 

Phe Cys Lys Asp Phe Pro Gly Phe lie Pro Ser Leu Leu Gly Asp Leu 
805 810 815 

Leu Asp Glu Arg Gin Lys val Lys Lys His Met Lys Ala Thr Val Asp 
820 825 830 

pro He Glu Lys Lys Leu Leu Asp Tyr Arg Gin Arg Ala He Lys He 
835 840 845 

Leu Ala Asn Ser Phe Tyr Gly Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp 
850 855 860 

Tyr Cys Lys Glu Cys Ala Glu Ser Val Thr Ala Trp Gly Arg Gin Tyr 
865 870 875 880 
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lie Glu Thr Thr Met Arg Glu He Glu Glu Lys Phe Gly Phe Lys val 
885 ~ 890 895 

Leu Tyr Ala Asp Ser val Thr Gly Asp Thr Glu val Thr lie Arg Arg 
900 905 910 

Asn Gly Arg He Glu Phe Val Pro He Glu Lys Leu Phe Glu Arg Val 
915 920 925 

Asp His Arg val Gly Glu Lys Glu Tyr Cys Val Leu Gly Gly val Glu 
930 935 940 

Ala Leu Thr Leu Asp Asn Arg Gly Arg Leu Val Trp Lys Lys val Pro 
945 950 955 960 

Tyr val Met Arg His Lys Thr Asp Lys Arg He Tyr Arg val Trp Phe 
965 970 975 

Thr Asn ser Trp Tyr Leu Asp val Thr Glu Asp His Ser Leu lie Gly 
980 985 990 

Tyr Leu Asn Thr Ser Lys val Lys Pro Gly Lys Pro Leu Lys Glu Arg 
y 995 1000 1005 

Leu val Glu val Lys Pro Glu Glu Leu Gly Gly Lys val Lys ser 
1010 1015 1020 

Leu lie Thr Pro Asn Arg Pro lie Ala Arg Thr He Lys Ala Asn 
1025 1030 1035 

pro He Ala val Lys Leu Trp Glu Leu lie Gly Leu Leu Val Gly 
1040 1045 1050 

Asp Gly Asn Trp Gly Gly Gin Ser Asn Trp Ala Lys Tyr Tyr Val 
1055 1060 1065 

Gly Leu ser Cys Gly Leu Asp Lys Ala Glu He Glu Arg Lys val 
1070 1075 1080 

Leu Asn Pro Leu Arg Glu Ala Ser Val He Ser Asn Tyr Tyr Asp 
1085 1090 1095 

Lvs Ser Lys Lys Gly Asp Val Ser lie Leu Ser Lys Trp Leu Ala 
1100 1105 1110 

Gly Phe Met val Lys Tyr Phe Lys Asp Glu Asn Gly Asn Lys Ala 
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1115 1120 1125 

lie Pro Ser Phe Met Phe Asn Leu Pro Arg Glu Tyr lie Glu Ala 
1130 1135 1140 

Phe Leu Arq Gly Leu Phe Ser Ala Asp Gly Thr Val Ser Leu Arg 
1145 1150 1155 

Arq Gly lie Pro Glu lie Arg Leu Thr ser val Asn Arg Glu Leu 
1160 1165 1170 

Ser Asp Ala Val Arg Lys Leu Leu Trp Leu val Gly val Ser Asn 
1175 1180 1185 

Ser Leu Phe Thr Glu Thr Lys Pro Asn Arg Tyr Leu Glu Lys Glu 
1190 1195 1200 

Ser Gly Thr His Ser He His Val Arg lie Lys Asn Lys His Arg 
1205 1210 1215 

Phe Ala Asp Arg He Gly Phe Leu He Asp Arg Lys Ser Thr Lys 
1220 1225 1230 

Leu Ser Glu Asn Leu Gly Gly His Thr Asn Lys Lys Arg Ala Tyr 
1235 1240 1245 

Lys Tyr Asp Phe Asp Leu val Tyr Pro Arg Lys lie Glu Glu lie 
1250 1255 1260 

Thr Tyr Asp Gly Tyr val Tyr Asp lie Glu val Glu Gly Thr His 
1265 ' 1270 1275 

Arq Phe Phe Ala Asn Gly He Leu val His Asn Thr Asp Gly Phe 
1280 1285 1290 

Phe Ala Thr He Pro Gly Ala Asp Ala Glu Thr Val Lys Lys Lys 
1295 1300 1305 

Ala Arg Glu Phe Leu Asn Tyr lie Asn Pro Lys Leu Pro Gly Leu 
1310 1315 1320 

Leu Glu Leu Glu Tyr Glu Gly Phe Tyr Arg Arg Gly Phe Phe Val 
1325 1330 1335 

Thr Lys Lys Lys Tyr Ala val lie Asp Glu Glu Gly Lys lie Thr 
1340 1345 1350 
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Thr Arq Gly Leu Glu lie Val Arg Arg Asp Trp Ser Glu Val Ala 
1355 1360 1365 

Lvs Glu Thr Gin Ala Arg val Leu Glu Ala He Leu Arg His Gly 
y 1370 1375 1380 

Asp val Glu Glu Ala val Arg He val Lys Glu val Thr Glu Lys 
1385 1390 1395 

Leu Ser Lys Tyr Glu Val Pro Pro Glu Lys Leu val lie His Glu 
1400 1405 1410 

Gin lie Thr Arg Glu Leu Lys Asp Tyr Lys Ala Thr Gly Pro His 
1415 1420 1425 

val Ala He Ala Lys Arg Leu Ala Ala Arg Gly lie Lys val Arg 
1430 1435 1440 

Pro Gly Thr Val He Ser Tyr He val Leu Lys Gly ser Gly Arg 
1445 1450 1455 

lie Gly Asp Arg Thr lie Pro Phe Asp Glu Phe Asp Pro Thr Lys 
1460 1465 1470 

His Arq Tyr Asp Ala Glu Tyr ^Tyr He Glu Asn Gin val Leu Pro 
1475 1480 1485 

Ala Val Glu Arg He Leu Lys Ala Phe Gly Tyr Lys Lys Glu Asp 
1490 1495 1500 

Leu Arq Tyr Gin Lys Thr Arg Gin val Gly Leu Gly Ala Trp Leu 
1505 1510 1515 

Lys Met Gly Lys Lys 
1520 



<210> 95 
<211> 586 
<212> PRT 

<213> Methanobacterium thermoautotrophicum 
<400> 95 

Met Glu Asp Tyr Arg Met val Leu Leu Asp lie Asp Tyr val Thr Val 
15 10 15 

Asp Glu val Pro Val He Arg Leu Phe Gly Lys Asp Lys Ser Gly Gly 
20 " 25 30 
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Asn Glu Pro lie He Ala His Asp Arg Ser Phe Arg Pro Tyr He Tyr 
35 40 45 

Ala lie Pro Thr Asp Leu Asp Glu Cys Leu Arg Glu Leu Glu Glu Leu 
50 55 60 

Glu Leu Glu Lys Leu Glu Val Lys Glu Met Arg Asp Leu Gly Arg Pro 
65 70 75 80 

Thr Glu val He Arg He Glu Phe Arg His Pro Gin Asp Val Pro Lys 
85 90 95 

lie Arg Asp Arg He Arg Asp Leu Glu Ser val Arg Asp lie Arg Glu 
100 105 110 

His Asp lie Pro Phe Tyr Arg Arg Tyr Leu lie Asp Lys Ser lie Val 
115 120 125 

pro Met Glu Glu Leu Glu Phe Gin Gly Val Glu val Asp Ser Ala Pro 
130 135 140 

ser val Thr Thr Asp val Arg Thr val Glu val Thr Gly Arg val Gin 
145 150 155 160 

ser Thr Gly Ser Gly Ala His Gly Leu Asp lie Leu Ser Phe Asp lie 
165 170 175 

Glu Val Arg Asn Pro His Gly Met Pro Asp Pro Glu Lys Asp Glu He 
180 185 190 

val Met He Gly Val Ala Gly Asn Met Gly Tyr Glu Ser Val He Ser 
195 200 205 

Thr Ala Gly Asp His Leu Asp Phe val Glu Val val Glu Asp Glu Arg 
210 215 220 

Glu Leu Leu Glu Arg Phe Ala Glu He val He Asp Lys Lys Pro Asp 
225 230 235 240 

lie Leu val Gly Tyr Asn Ser Asp Asn Phe Asp Phe Pro Tyr lie Thr 
245 250 255 

Arg Arg Ala Ala lie Leu Gly Ala Glu Leu Asp Leu Gly Trp Asp Gly 
260 265 270 

Ser Lys lie Arg Thr Met Arg Arg Gly Phe Ala Asn Ala Thr Ala lie 
275 280 285 
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Lvs Glv Thr val His val Asp Leu Tyr Pro val Met Arg Arg Tyr Met 
290 295 300 

Asn Leu Asp Arg Tyr Thr Leu Glu Arg val Tyr Gin Glu Leu Phe Gly 
305 310 315 320 

Glu Glu Lys lie Asp Leu Pro Gly Asp Arg Leu Trp Glu Tyr Trp Asp 
325 330 335 

Arg Asp Glu Leu Arg Asp Glu Leu Phe Arg Tyr Ser Leu Asp Asp Val 
340 345 350 

val Ala Thr His Arg lie Ala Glu Lys lie Leu Pro Leu Asn Leu Glu 
355 360 365 

Leu Thr Arg Leu val Gly Gin Pro Leu Phe Asp lie Ser Arg Met Ala 
370 375 380 

Thr Gly Gin Gin Ala Glu Trp Phe Leu val Arg Lys Ala Tyr Gin Tyr 
385 390 395 400 

Glv Glu Leu val Pro Asn Lys Pro Ser Gin Ser Asp Phe ser ser Arg 
y 405 410 415 

Arg Gly Arg Arg Ala val Gly Gly Tyr val Lys Glu Pro Glu Lys Gly 
420 425 430 

Leu His Glu Asn He val Gin Phe Asp Phe Arg ser Leu Tyr Pro Ser 
435 440 445 

lie lie lie ser Lys Asn lie Ser Pro Asp Thr Leu Thr Asp Asp Glu 
450 455 460 

Glu Ser Glu cys Tyr Val Ala Pro Glu Tyr Gly Tyr Arg Phe Arg Lys 
465 470 475 480 

Ser Pro Arg Gly Phe val Pro Ser val lie Gly Glu lie Leu Ser Glu 
485 490 495 

Arq Val Arg He Lys Glu Glu Met Lys Gly Ser Asp Asp Pro Met Glu 
500 505 510 

Arq Lys lie Leu Asn val Gin Gin Glu Ala Leu Lys Arg Leu Ala Asn 
515 520 525 

Thr Met Tyr Gly val Tyr Gly Tyr Ser Arg Phe Arg Trp Tyr Ser Met 
530 535 540 
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Glu Cys Ala Glu Ala lie Thr Ala Trp Gly Arg Asp Tyr He Lys Lys 
545 550 555 560 

Thr He Lys Thr Ala Glu Glu Phe Gly Phe His Thr Val Tyr Ala Asp 
565 570 575 

Thr Asp Gly Phe Tyr Ala Thr Tyr Arg Gly 
580 585 



<210> 96 
<211> 1634 
<212> PRT 

<213> Methanococcus jannaschii 
<400> 96 

Met Gly Met Ser Met Gly Lys lie Lys He Asp Ala Leu He Asp Asn 
15 10 15 

Thr Tyr Lys Thr lie Glu Asp Lys Ala Val He Tyr Leu Tyr Leu He 
20 25 30 

Asn Ser He Leu Lys Asp Arg Asp Phe Lys Pro Tyr Phe Tyr val Glu 
35 40 45 

Leu His Lys Glu Lys Val Glu Asn Glu Asp lie Glu Lys lie Lys Glu 
50 55 60 

Phe Leu Leu Lys Asn Asp Leu Leu Lys Phe Val Glu Asn lie Glu Val 
65 70 75 80 

Val Lys Lys He He Leu Arg Lys Glu Lys Glu val He Lys He He 
85 90 95 

Ala Thr His Pro Gin Lys val Pro Lys Leu Arg Lys He Lys Glu Cys 
100 105 110 

Glu lie val Lys Glu He Tyr Glu His Asp He Pro Phe Ala Lys Arg 
115 120 125 

Tyr Leu lie Asp Asn Glu lie lie Pro Met Thr Tyr Trp Asp Phe Glu 
130 135 140 

Asn Lys Lys Pro val Ser lie Glu lie Pro Lys Leu Lys ser val Ala 
145 150 155 160 

Phe Asp Met Glu val Tyr Asn Arg Asp Thr Glu Pro Asn Pro Glu Arg 
165 ~ 170 175 
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Asp Pro lie Leu Met Ala Ser Phe Trp Asp Glu Asn Gly Gly Lys val 
180 185 190 

lie Thr Tyr Lys Glu Phe Asn His Pro Asn lie Glu val val Lys Asn 
195 200 205 

Glu Lys Glu Leu He Lys Lys lie lie Glu Thr Leu Lys Glu Tyr Asp 
210 215 220 

val lie Tyr Thr Tyr Asn Gly Asp Asn Phe Asp Phe Pro Tyr Leu Lys 
225 230 235 240 

Ala Arg Ala Lys lie Tyr Gly lie Asp lie Asn Leu Gly Lys Asp Gly 
245 250 255 

Glu Glu Leu Lys lie Lys Arg Gly Gly Met Glu Tyr Arg ser Tyr lie 
260 265 270 

Pro Gly Arg Val His lie Asp Leu Tyr Pro lie Ser Arg Arg Leu Leu 
275 280 285 

Lys Leu Thr Lys Tyr Thr Leu Glu Asp Val Val Tyr Asn Leu Phe Gly 
290 295 300 

lie Glu Lys Leu Lys lie Pro His Thr Lys lie val Asp Tyr Trp Ala 
305 310 315 320 

Asn Asn Asp Lys Thr Leu lie Glu Tyr Ser Leu Gin Asp Ala Lys Tyr 
325 330 335 

Thr Tyr Lys lie Gly Lys Tyr Phe Phe Pro Leu Glu val Met Phe ser 
340 345 350 

Arg lie Val Asn Gin Thr Pro Phe Glu lie Thr Arg Met Ser Ser Gly 
355 360 365 

Gin Met val Glu Tyr Leu Leu Met Lys Arg Ala Phe Lys Glu Asn Met 
370 375 380 

lie val Pro Asn Lys Pro Asp Glu Glu Glu Tyr Arg Arg Arg val Leu 
385 390 395 400 

Thr Thr Tyr Glu Gly Gly Tyr val Lys Glu Pro Glu Lys Gly Met Phe 
405 410 415 

Glu Asp lie lie Ser Met Asp Phe Arg Cys His Pro Lys Gly Thr Lys 
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420 425 430 

val val val Lys Gly Lys Gly lie val Asn lie Glu Asp val Lys Glu 
435 440 445 

Gly Asn Tyr val Leu Gly He Asp Gly Trp Gin Lys val Lys Lys val 
450 455 460 

Trp Lys Tyr Glu Tyr Glu Gly Glu Leu He Asn val Asn Gly Leu Lys 
465 470 475 480 

Cys Thr Pro Asn His Lys lie Pro Leu Arg Tyr Lys lie Lys His Lys 
485 490 495 

Lys lie Asn Lys Asn Asp Tyr Leu val Arg Asp lie Tyr Ala Lys Ser 
500 505 510 

Leu Leu Thr Lys Phe Lys Gly Glu Gly Lys Leu He Leu Cys Lys Asp 
515 520 525 

Phe Glu Thr lie Gly Asn Tyr Glu Lys Tyr lie Asn Asp Met Asp Glu 
530 535 540 

Asp Phe lie Leu Lys Ser Glu Leu lie Gly lie Leu Leu Ala Glu Gly 
545 550 555 560 

His Leu Leu Arg Arg Asp lie Glu Tyr Phe Asp Ser Ser Arg Gly Lys 
565 570 575 

Lvs Arq lie Ser His Gin Tyr Arg val Glu lie Thr val Asn Glu Asp 
580 585 590 

Glu Lys Asp Phe lie Glu Lys He Lys Tyr He Phe Lys Lys Leu Phe 
595 600 605 

Asn Tyr Glu Leu Tyr val Arg Arg Lys Lys Gly Thr Lys Ala lie Thr 
610 615 620 

Leu Gly cys Ala Lys Lys Asp lie Tyr Leu Lys lie Glu Glu lie Leu 
625 630 635 640 

Lvs Asn Lys Glu Lys Tyr Leu Pro Asn Ala lie Leu Arg Gly Phe Phe 
645 650 655 

Glu Gly Asp Gly Tyr val Asn Thr val Arg Arg Ala val val val Asn 
660 665 ~ 670 
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Gin Gly Thr Asn Asn Tyr Asp Lys He Lys Phe lie Ala Ser Leu Leu 
675 680 685 

Asd Arq Leu Gly lie Lys Tyr Ser Phe Tyr Thr Tyr Ser Tyr Glu Glu 
690 695 700 

Arq Gly Lys Lys Leu Lys Arq Tyr val lie Glu lie Phe Ser Lys Gly 
705 710 715 720 

Asp Leu lie Lys Phe Ser lie Leu lie Ser Phe lie Ser Arg Arg Lys 
725 730 735 

Asn Asn Leu Leu Asn Glu He lie Arg Gin Lys Thr Leu Tyr Lys He 
740 745 750 

Gly Asp Tyr Gly Phe Tyr Asp Leu Asp Asp val Cys val Ser Leu Glu 
755 760 765 

Ser Tyr Lys Gly Glu Val Tyr Asp Leu Thr Leu Glu Gly Arg Pro Tyr 
770 775 780 

Tyr Phe Ala Asn Gly lie Leu Thr His Asn Ser Leu Tyr Pro Ser lie 
785 790 795 800 

lie lie Ser Tyr Asn lie Ser Pro Asp Thr Leu Asp Cys Glu Cys Cys 
805 810 815 

Lys Asp val Ser Glu Lys lie Leu Gly His Trp Phe Cys Lys Lys Lys 
820 825 830 

Glu Gly Leu lie Pro Lys Thr Leu Arg Asn Leu lie Glu Arg Arg lie 
835 840 " 845 

Asn lie Lys Arg Arg Met Lys Lys Met Ala Glu lie Gly Glu lie Asn 
850 " 855 860 

Glu Glu Tyr Asn Leu Leu Asp Tyr Glu Gin Lys Ser Leu Lys lie Leu 
865 870 875 880 

Ala Asn ser lie Leu Pro Asp Glu Tyr Leu Thr lie lie Glu Glu Asp 
885 890 895 

Gly lie Lys val val Lys lie Gly Glu Tyr lie Asp Asp Leu Met Arg 
900 905 910 

Lys His Lys Asp Lys lie Lys Phe Ser Gly lie ser Glu lie Leu Glu 
915 920 925 

page 130 



sequence listing.txt 

Thr Lys Asn Leu Lys Thr Phe Ser Phe Asp Lys lie Thr Lys Lys Cys 
930 935 940 

Glu lie Lys Lys val Lys Ala Leu lie Arg His Pro Tyr Phe Gly Lys 
945 950 955 960 

Ala Tyr Lys lie Lys Leu Arg Ser Gly Arg Thr lie Lys Val Thr Arg 
965 970 975 

Gly His Ser Leu Phe Lys Tyr Glu Asn Gly Lys lie val Glu val Lys 
980 985 990 

Gly Asp Asp val Arg Phe Gly Asp Leu He val Val Pro Lys Lys Leu 
995 1000 1005 

Thr Cys val Asp Lys Glu Val val lie Asn lie Pro Lys Arg Leu 
1010 1015 1020 

He Asn Ala Asp Glu Glu Glu lie Lys Asp Leu Val He Thr Lys 
1025 1030 1035 

His Lys Asp Lys Ala Phe Phe Val Lys Leu Lys Lys Thr Leu Glu 
1040 1045 1050 

Asp lie Glu Asn Asn Lys Leu Lys val lie Phe Asp Asp Cys lie 
1055 1060 1065 

Leu Tyr Leu Lys Glu Leu Gly Leu lie Asp Tyr Asn lie lie Lys 
1070 1075 1080 

Lys lie Asn Lys val Asp lie Lys lie Leu Asp Glu Glu Lys Phe 
1085 1090 1095 

Lys Ala Tyr Lys Lys Tyr Phe Asp Thr val lie Glu His Gly Asn 
1100 1105 1110 

Phe Lys Lys Gly Arg cys Asn lie Gin Tyr lie Lys lie Lys Asp 
1115 1120 1125 

Tyr lie Ala Asn lie Pro Asp Lys Glu Phe Glu Asp Cys Glu lie 
1130 1135 1140 

Gly Ala Tyr Ser Gly Lys lie Asn Ala Leu Leu Lys Leu Asp Glu 
1145 1150 1155 

Lys Leu Ala Lys Phe Leu Gly Phe Phe val Thr Arg Gly Arg Leu 
1160 1165 1170 
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Lys Lys Gin Lys Leu Lys Gly Glu Thr Val Tyr Glu lie Ser val 
1175 1180 1185 

Tyr Lys Ser Leu Pro Glu Tyr Gin Lys Glu lie Ala Glu Thr Phe 
1190 1195 1200 

Lys Glu val Phe Gly Ala Gly Ser Met val Lys Asp Lys val Thr 
1205 1210 1215 

Met Asp Asn Lys lie val Tyr Leu Val Leu Lys Tyr lie Phe Lys 
1220 1225 1230 

Cys Gly Asp Lys Asp Lys Lys His lie Pro Glu Glu Leu Phe Leu 
1235 1240 1245 

Ala Ser Glu Ser val lie Lys Ser Phe Leu Asp Gly Phe Leu Lys 
1250 1255 1260 

Ala Lys Lys Asn Ser His Lys Gly Thr Ser Thr Phe Met Ala Lys 
1265 1270 1275 

Asp Glu Lys Tyr Leu Asn Gin Leu Met lie Leu Phe Asn Leu Val 
1280 1285 1290 

Gly lie Pro Thr Arg Phe Thr Pro val Lys Asn Lys Gly Tyr Lys 
1295 1300 1305 

Leu Thr Leu Asn Pro Lys Tyr Gly Thr val Lys Asp Leu Met Leu 
1310 1315 1320 

Asp Glu val Lys Glu lie Glu Ala Phe Glu Tyr ser Gly Tyr Val 
1325 1330 1335 

Tyr Asp Leu ser val Glu Asp Asn Glu Asn Phe Leu Val Asn Asn 
1340 1345 1350 

lie Tyr Ala His Asn Ser val Tyr Gly Tyr Leu Ala Phe Pro Arg 
1355 1360 1365 

Ala Arg Phe Tyr Ser Arg Glu Cys Ala Glu lie Val Thr Tyr Leu 
1370 1375 1380 

Gly Arg Lys Tyr lie Leu Glu Thr Val Lys Glu Ala Glu Lys Phe 
1385 1390 1395 

Gly Phe Lys Val Leu Tyr lie Asp Thr Asp Gly Phe Tyr Ala lie 
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1400 1405 1410 

Trp Lys Glu Lys lie Ser Lys Glu Glu Leu lie Lys Lys Ala Met 
1415 1420 1425 

Glu Phe val Glu Tyr lie Asn Ser Lys Leu Pro Gly Thr Met Glu 
1430 1435 1440 

Leu Glu Phe Glu Gly Tyr Phe Lys Arg Gly lie Phe Val Thr Lys 
1445 1450 1455 

Lys Arg Tyr Ala Leu lie Asp Glu Asn Gly Arg Val Thr Val Lys 
1460 1465 1470 

Gly Leu Glu Phe Val Arg Arg Asp Trp Ser Asn lie Ala Lys lie 
1475 1480 1485 

Thr Gin Arg Arg Val Leu Glu Ala Leu Leu Val Glu Gly Ser lie 
1490 " ^ 1495 1500 

Glu Lys Ala Lys Lys lie lie Gin Asp Val lie Lys Asp Leu Arg 
1505 ' 1510 1515 

Glu Lys Lys lie Lys Lys Glu Asp Leu lie lie Tyr Thr Gin Leu 
1520 1525 1530 

Thr Lys Asp Pro Lys Glu Tyr Lys Thr Thr Ala Pro His Val Glu 
1535 1540 1545 

lie Ala Lys Lys Leu Met Arg Glu Gly Lys Arg lie Lys Val Gly 
1550 1555 1560 

Asp lie lie Gly Tyr lie lie Val Lys Gly Thr Lys Ser lie Ser 
1565 1570 1575 

Glu Arg Ala Lys Leu Pro Glu Glu Val Asp lie Asp Asp lie Asp 
1580 1585 1590 

Val Asn Tyr Tyr lie Asp Asn Gin lie Leu Pro Pro val Leu Arg 
1595 ' 1600 1605 

lie Met Glu Ala Val Gly Val Ser Lys Asn Glu Leu Lys Lys Glu 
1610 1615 1620 

Gly Ala Gin Leu Thr Leu Asp Lys Phe Phe Lys 
1625 1630 
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<210> 97 
<211> 803 
<212> PRT 

<213> Pyrodictium occultum 
<400> 97 

Met Thr Glu Thr lie Glu Phe val Leu Leu Asp Ser Ser Tyr Glu lie 
15 10 15 

Leu Gly Lys Glu Pro val val lie Leu Trp Gly lie Thr Leu Asp Gly 
20 25 30 

Lys Arg val Val Leu Leu Asp His Arg Phe Arg Pro Tyr Phe Tyr Ala 
35 40 45 

Leu lie Ala Arg Gly Tyr Glu Asp Met Val Glu Glu lie Ala Ala Ser 
50 55 60 

lie Arg Arg Leu Ser val Val Lys Ser Pro lie lie Asp Ala Lys Pro 
65 70 75 80 

Leu Asp Lys Arg Tyr Phe Gly Arg Pro Arg Lys Ala val Lys lie Thr 
85 90 95 

Thr Met lie Pro Glu Ser Val Arg His Tyr Arg Glu Ala Val Lys Lys 
100 105 110 

lie Glu Gly val Glu Asp ser Leu Glu Ala Asp lie Arg Phe Ala Met 
115 120 125 

Arg Tyr Leu lie Asp Lys Arg Leu Tyr Pro Phe Thr Val Tyr Arg lie 
130 135 140 

Pro Val Glu Asp Ala Gly Arg Asn Pro Gly Phe Arg Val Asp Arg val 
145 150 155 160 

Tyr Lys val Ala Gly Asp Pro Glu Pro Leu Ala Asp lie Thr Arg lie 
165 170 175 

Asp Leu Pro Pro Met Arg Leu val Ala Phe Asp lie Glu Val Tyr Ser 
180 " 185 190 

Arq Arg Gly Ser Pro Asn Pro Ala Arg Asp Pro val lie lie val Ser 
195 200 " 205 

Leu Arq Asp Ser Glu Gly Lys Glu Arg Leu lie Glu Ala Glu Gly His 
210 215 ' 220 

Page 134 



sequence listing.txt 
Asp Asp Arg Arg val Leu Arg Glu Phe val Glu Tyr Val Arg Ala Phe 
225 230 235 240 

Asp Pro Asp lie lie val Gly Tyr Asn ser Asn His Phe Asp Trp Pro 
245 250 255 

Tyr Leu Met Glu Arg Ala Arg Arg Leu Gly lie Lys Leu Asp Val Thr 
260 265 270 

Arg Arg val Gly Ala Glu Pro Thr Thr Ser val Tyr Gly His val ser 
275 280 285 

val Gin Gly Arg Leu Asn val Asp Leu Tyr Asp Tyr Ala Glu Glu Met 
290 ^ 295 300 

Pro Glu lie Lys Met Lys Thr Leu Glu Glu Val Ala Glu Tyr Leu Gly 
305 310 315 320 

val Met Lys Lys Ser Glu Arg val lie lie Glu Trp Trp Arg lie Pro 
325 330 335 

Glu Tyr Trp Asp Asp Glu Lys Lys Arg Gin Leu Leu Glu Arg Tyr Ala 
340 345 350 

Leu Asp Asp val Arg Ala Thr Tyr Gly Leu Ala Glu Lys Met Leu Pro 
355 360 365 

Phe Ala lie Gin Leu Ser Thr Val Thr Gly val Pro Leu Asp Gin Val 
370 375 380 

Gly Ala Met Gly val Gly Phe Arg Leu Glu Trp Tyr Leu Met Arg Ala 
385 390 ~ 395 400 

Ala Tyr Asp Met Asn Glu Leu val Pro Asn Arg Val Glu Arg Arg Gly 
405 410 ~ 415 

Glu Ser Tyr Lys Gly Ala Val val Leu Lys Pro Leu Lys Gly val His 
420 425 430 

Glu Asn Val val val Leu Asp Phe Ser Ser Met Tyr Pro ser lie Met 
435 440 445 

lie Lys Tyr Asn val Gly Pro Asp Thr lie val Asp Asp Pro Ser Glu 
450 455 460 

Cys Pro Lys Tyr Gly Gly Cys Tyr Val Ala Pro Glu Val Gly His Arg 
465 470 475 480 
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Phe Arq Arq Ser Pro Pro Gly Phe Phe Lys Thr val Leu Glu Asn Leu 
485 490 495 

Leu Lys Leu Arq Arq Gin val Lys Glu Lys Met Lys Glu Phe Pro Pro 
500 505 510 

Asp ser Pro Glu Tyr Arq Leu Tyr Asp Glu Arg Gin Lys Ala Leu Lys 
515 520 525 

val Leu Ala Asn Ala Ser Tyr Gly Tyr Met Gly Trp Ser His Ala Arg 
530 535 540 

Trp Tyr Cys Lys Arg Cys Ala Glu Ala val Thr Ala Trp Gly Arg Asn 
545 550 555 560 

Leu lie Leu Thr Ala lie Glu Tyr Ala Arg Lys Leu Gly Leu Lys val 
565 570 575 

lie Tyr Gly Asp Thr Asp Ser Leu Phe Val Val Tyr Asp Lys Glu Lys 
580 585 590 

val Glu Lys Leu lie Glu Phe val Glu Lys Glu Leu Gly Phe Glu lie 
595 600 605 

Lys lie Asp Lys lie Tyr Lys Lys val Phe Phe Thr Glu Ala Lys Lys 
610 615 620 

Arg Tyr Val Gly Leu Leu Glu Asp Gly Arg lie Asp lie val Gly Phe 
625 630 635 640 

Glu Ala val Arg Gly Asp Trp Cys Glu Leu Ala Lys Glu Val Gin Glu 
645 650 655 

Lys Ala Ala Glu lie Val Leu Asn Thr Gly Asn val Asp Lys Ala lie 
660 665 ■ 670 

Ser Tyr lie Arg Glu Val lie Lys Gin Leu Arg Glu Gly Lys val Pro 
675 ~ 680 685 

lie Thr Lys Leu lie lie Trp Lys Thr Leu Ser Lys Arg lie Glu Glu 
690 695 700 

Tyr Glu His Asp Ala Pro His val Met Ala Ala Arg Arg Met Lys Glu 
705 710 715 720 

Ala Gly Tyr Glu Val Ser Pro Gly Asp Lys Val Gly Tyr Val lie Val 
725 730 735 
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Lvs Glv ser Gly ser val Ser Ser Arg Ala Tyr Pro Tyr Phe Met val 
740 745 750 

Asp Pro Ser Thr lie Asp val Asn Tyr Tyr He Asp His Gin He val 
755 760 765 

Pro Ala Ala Leu Arg lie Leu Ser Tyr Phe Gly Val Thr Glu Lys Gin 
770 775 780 

Leu Lys Ala Ala Ala Thr val Gin Arg ser Leu Phe Asp Phe Phe Ala 
785 790 795 800 



Ser Lys Lys 



<210> 98 
<211> 784 
<212> PRT 

<213> Aeropyrum pernix 
<400> 98 

Met Arg Gly ser Thr Pro val lie lie Leu Trp Gly Arg Gly Ala Asp 
15 10 15 

Gly ser Arg val val val Phe Tyr Gly Glu Phe Arg Pro Tyr Phe Tyr 
20 25 30 

Val Leu Pro Asp Gly ser Val Gly Leu Asp Gin Leu Ala Ala Met lie 
35 40 45 

Arq Arq Leu Ser Arg Pro ser ser Pro lie Leu Ser val Glu Arg val 
50 55 60 

Arq Arq Arq Phe lie Gly Arg Glu val Glu Ala Leu Lys val Thr Thr 
65 70 75 80 

Leu val Pro Ala Ser val Arg Glu Tyr Arg Glu Ala Val Arg Arg Leu 
85 90 95 

Glv Gly val Arg Asp val Leu Glu Ala Asp lie Pro Phe Ala Leu Arg 
100 105 110 

Phe lie lie Asp Phe Asn Leu Tyr Pro Met Arg Trp Tyr val Ala Glu 
115 120 125 

val Arg Glu val Ala Val Pro His Gly Tyr Ser val Asp Arg Ala Tyr 
130 135 140 

Page 137 



sequence listing.txt 

Thr Leu Ser Gly Asp lie Arg Glu Asp Glu Thr Arg lie Gin Glu Asp 
145 150 155 160 

pro Leu Lys Gly Leu Arg val Met Ala Phe Asp lie Glu Val Tyr Ser 
165 170 175 

Lys Met Arg Thr Pro Asp Pro Lys Lys Asp Pro Val lie Met lie Gly 
180 185 190 

Leu Gin Gin Ala Gly Gly Glu lie Glu lie Leu Glu Ala Glu Asp Arg 
195 200 205 

Ser Asp Lys Lys Val lie Ala Gly Phe val Glu Arg Val Lys Ser lie 
210 215 220 

Asp Pro Asp val lie Val Gly Tyr Asn Gin Asn Arg Phe Asp Trp Pro 
225 230 235 240 

Tyr Leu val Glu Arg Ala Arg val Leu Gly Val Lys Leu Ala Val Gly 
245 250 255 

Arg Arg Ser val Glu Pro Gin Pro Gly Leu Tyr Gly His Tyr Ser val 
260 265 270 

Ser Gly Arg Leu Asn Val Asp Leu Leu Asp Phe Ala Glu Glu Leu His 
275 280 285 

Glu Val Lys Val Lys Thr Leu Glu Glu val Ala Asp Tyr Leu Gly Val 
290 295 300 

val Lys lie Gly Glu Arg val Thr Leu Glu Trp Trp Gin lie Gly Glu 
305 310 315 320 

Tyr Trp Asp Asp Pro Ser Lys Arg Glu lie Leu Arg Lys Tyr Leu Arg 
325 330 335 

Asp Asp Val Arg Ser Thr Met Gly Leu Ala Glu Lys Phe Leu Pro Phe 
340 345 350 

Gly Ala Glu Leu Ser Gin Val Ser Gly Leu Pro Leu Asp Gin Val Met 
355 360 365 

Ala Ala ser Val Gly Phe Arg Leu Glu Trp Arg Leu lie Arg Glu Ala 
370 375 380 

Ala Lys Leu Gly Glu Leu val Pro Asn Arg val Glu Arg Ser Glu Gly 
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385 390 395 ~ 400 

Arq Tyr Ala Gly Ala lie val Leu Arg Pro Lys Pro Gly val His Glu 
405 410 415 

Asp lie Ala val Leu Asp Phe Ala Ser Met Tyr Pro Asn lie Met val 
420 425 430 

Lys Tyr Asn val Gly Pro Asp Thr Leu Val Arg Pro Gly Glu Glu Tyr 
435 440 ~ 445 

Gly Glu Glu Glu val Tyr Thr Ala Pro Glu val Gly His Lys Phe Arg 
450 455 460 

Lys Ser Pro Pro Gly Phe Phe Lys Lys lie Leu Glu Arg Phe Leu Ser 
465 470 475 480 

Trp Arg Arg Gin lie Arg Ser Glu Met Lys Lys His Pro Pro Asp Ser 
485 490 495 

Pro Glu Tyr Lys Leu Leu Asp Glu Arg Gin Lys Ala lie Lys Leu Leu 
500 505 510 

Ala Asn Ala Ser Tyr Gly Tyr Met Gly Trp Pro His Ala Arg Trp Tyr 
515 520 525 

Cys Arg Glu Cys Ala Glu Ala val Thr Ala Trp Gly Arg ser lie lie 
530 535 540 

Arg Thr Ala lie Arg Lys Ala Gly Glu Leu Gly Leu Glu Val lie Tyr 
545 550 555 560 

Gly Asp Thr Asp Ser Leu Phe val Lys Asn Asp Pro Glu Lys val Glu 
565 570 575 

Arg Leu lie Arg Phe val Glu Glu Glu Leu Gly Phe Asp lie Lys val 
580 585 590 

Asp Lys val Tyr Arg Arg val Phe Phe Thr Glu Ala Lys Lys Arg Tyr 
595 ~ 600 605 

val Gly Leu Thr val Asp Gly Lys lie Asp val val Gly Phe Glu Ala 
610 615 620 

val Arg Gly Asp Trp Ser Glu Leu Ala Lys Glu Thr Gin Phe Lys Val 
625 630 635 640 
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Ala Glu lie val Leu Lys Thr Gly Ser Val Asp Glu Ala Val Asp Tyr 
645 650 655 

val Arg Asn lie lie Glu Lys Leu Arg Arg Gly Gin Val Asp Met Arg 
660 665 670 

Lys Leu val lie Trp Lys Thr Leu Thr Arg Pro Pro Ser Met Tyr Glu 
675 680 ~ 685 

Ala Arg Gin Pro His val Thr Ala Ala Leu Leu Met Glu Arg Ala Gly 
690 695 700 

lie Lys val Glu Pro Gly Ala Lys lie Gly Tyr Val val Thr Lys Gly 
705 710 715 720 

Ser Gly Pro Leu Tyr Thr Arg Ala Lys Pro Tyr Phe Met Ala Ser Lys 
725 730 735 

Glu Glu val Asp Val Glu Tyr Tyr val Asp Lys Gin val Val Pro Ala 
740 745 750 

Ala Leu Arg lie Leu Gin Tyr Phe Gly val Thr Glu Lys Arg Leu Lys 
755 760 765 

Gly Gly Gly Arg Gin Ser Thr Leu Leu Asp Phe Met Arg Arg Gly Lys 
770 775 780 



<210> 99 
<211> 781 
<212> PRT 

<213> Archaeoglobus fulgidus 
<400> 99 

Met Glu Arg val Glu Gly Trp Leu lie Asp Ala Asp Tyr Glu Thr lie 
15 10 15 

Gly Gly Lys Ala val val Arg Leu Trp Cys Lys Asp Asp Gin Gly lie 
20 ' 25 30 

Phe val Ala Tyr Asp Tyr Asn Phe Asp Pro Tyr Phe Tyr Val lie Gly 
35 40 45 

val Asp Glu Asp lie Leu Lys Asn Ala Ala Thr Ser Thr Arg Arg Glu 
50 55 60 

Val lie Lys Leu Lys ser Phe Glu Lys Ala Gin Leu Lys Thr Leu Gly 
65 70 75 80 
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Arq Glu val Glu Gly Tyr lie val Tyr Ala His His Pro Gin His Val 
85 90 95 

Pro Lys Leu Arq Asp Tyr Leu Ser Gin Phe Gly Asp val Arg Glu Ala 
100 105 110 

Asp lie Pro Phe Ala Tyr Arg Tyr Leu lie Asp Lys Asp Leu Ala Cys 
115 120 125 

Met Asp Gly lie Ala lie Glu Gly Glu Lys Gin Gly Gly Val lie Arg 
130 135 140 

Ser Tyr Lys lie Glu Lys Val Glu Arg lie Pro Arg Met Glu Phe Pro 
145 150 155 ~ 160 

Glu Leu Lys Met Leu val Phe Asp Cys Glu Met Leu Ser Ser Phe Gly 
165 170 175 

Met Pro Glu Pro Glu Lys Asp Pro lie lie Val lie Ser Val Lys Thr 
180 185 190 

Asn Asp Asp Asp Glu lie lie Leu Thr Gly Asp Glu Arg Lys lie lie 
195 200 205 

Ser Asp Phe Val Lys Leu lie Lys Ser Tyr Asp Pro Asp lie lie Val 
210 215 220 

Gly Tyr Asn Gin Asp Ala Phe Asp Trp Pro Tyr Leu Arg Lys Arg Ala 
225 230 235 240 

Glu Arg Trp Asn lie Pro Leu Asp Val Gly Arg Asp Gly Ser Asn Val 
245 250 ~ 255 

Val Phe Arg Gly Gly Arg Pro Lys lie Thr Gly Arg Leu Asn Val Asp 
260 265 270 

Leu Tyr Asp lie Ala Met Arg lie Ser Asp lie Lys lie Lys Lys Leu 
275 280 285 

Glu Asn val Ala Glu Phe Leu Gly Thr Lys lie Glu lie Ala Asp lie 
290 295 300 

Glu Ala Lys Asp lie Tyr Arg Tyr Trp Ser Arg Gly Glu Lys Glu Lys 
305 310 315 320 

val Leu Asn Tyr Ala Arg Gin Asp Ala lie Asn Thr Tyr Leu lie Ala 
325 330 335 
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Lys Glu Leu Leu Pro Met His Tyr Glu Leu Ser Lys Met lie Arg Leu 
340 345 350 

Pro Val Asp Asp Val Thr Arg Met Gly Arg Gly Lys Gin val Asp Trp 
355 360 365 

Leu Leu Leu Ser Glu Ala Lys Lys lie Gly Glu lie Ala Pro Asn Pro 
370 375 380 

Pro Glu His Ala Glu ser Tyr Glu Gly Ala Phe val Leu Glu Pro Glu 
385 390 395 400 

Arg Gly Leu His Glu Asn val Ala Cys Leu Asp Phe Ala Ser Met Tyr 
405 410 415 

Pro Ser lie Met lie Ala Phe Asn lie Ser Pro Asp Thr Tyr Gly Cys 
420 425 430 

Arq Asp Asp Cys Tyr Glu Ala Pro Glu val Gly His Lys Phe Arg Lys 
435 440 445 

Ser Pro Asp Gly Phe Phe Lys Arg lie Leu Arg Met Leu lie Glu Lys 
450 455 ~ 460 

Arq Arq Glu Leu Lys Val Glu Leu Lys Asn Leu Ser Pro Glu Ser Ser 
465 470 475 480 

Glu Tyr Lys Leu Leu Asp lie Lys Gin Gin Thr Leu Lys val Leu Thr 
485 490 495 

Asn Ser Phe Tyr Gly Tyr Met Gly Trp Asn Leu Ala Arg Trp Tyr Cys 
500 505 510 

His Pro Cys Ala Glu Ala Thr Thr Ala Trp Gly Arg His Phe lie Arg 
515 520 525 

Thr Ser Ala Lys lie Ala Glu Ser Met Gly Phe Lys Val Leu Tyr Gly 
530 535 540 

Asp Thr Asp ser lie Phe val Thr Lys Ala Gly Met Thr Lys Glu Asp 
545 550 555 560 

val Asp Arq Leu lie Asp Lys Leu His Glu Glu Leu Pro lie Gin lie 
565 570 575 

Glu Val Asp Glu Tyr Tyr Ser Ala lie Phe Phe Val Glu Lys Lys Arg 
580 585 590 
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Tyr Ala Gly Leu Thr Glu Asp Gly Arg Leu Val val Lys Gly Leu Glu 
595 600 605 

val Arg Arg Gly Asp Trp Cys Glu Leu Ala Lys Lys val Gin Arg Glu 
610 " 615 620 

val lie Glu val lie Leu Lys Glu Lys Asn Pro Glu Lys Ala Leu Ser 
625 630 635 640 

Leu val Lys Asp val lie Leu Arg He Lys Glu Gly Lys val ser Leu 
645 ~ 650 655 

Glu Glu val val lie Tyr Lys Gly Leu Thr Lys Lys Pro ser Lys Tyr 
660 665 670 

Glu ser Met Gin Ala His val Lys Ala Ala Leu Lys Ala Arg Glu Met 
675 680 685 

Gly lie lie Tyr Pro val ser Ser Lys lie Gly Tyr val lie val Lys 
690 695 700 

Gly ser Gly Asn lie Gly Asp Arg Ala Tyr Pro lie Asp Leu lie Glu 
705 710 715 720 

Asp Phe Asp Gly Glu Asn Leu Arg lie Lys Thr Lys ser Gly lie Glu 

725 " 730 * 735 

lie Lys Lys Leu Asp Lys Asp Tyr Tyr lie Asp Asn Gin lie lie Pro 
740 745 750 

Ser Val Leu Arg lie Leu Glu Arg Phe Gly Tyr Thr Glu Ala Ser Leu 
755 760 765 

Lys Gly Ser Ser Gin Met Ser Leu Asp Ser Phe Phe ser 
770 775 780 



<210> 100 

<211> 773 

<212> PRT 

<213> Desulfurococcus saccharovorans 

<400> 100 

Met lie Leu Asp Ala Asp Tyr lie Thr Glu Asp Gly Lys Pro val lie 
1 5 10 15 

Arg val Phe Lys Lys Glu Lys Gly Glu Phe Lys He Asp Tyr Asp Arg 
20 25 30 
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asp Phe Glu Pro Tyr lie Tyr Ala Leu Leu Lys Asp Asp Ser Ala lie 
35 40 45 

Glu Asp He Lys Lys He Thr Ala Glu Arg His Gly Thr Thr val Arg 
50 55 60 

val Thr Arg Ala Glu Arg val Lys Lys Lys Phe Leu Gly Arg Pro val 
65 70 75 80 

Glu val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp val Pro Ala lie 
85 90 95 

Arg Asp Lys He Arg Glu His Pro Ala val val Asp He Tyr Glu Tyr 
100 105 110 

Asp lie Pro Phe Ala Lys Arg Tyr Leu lie Asp Arg Gly Leu lie Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Arg Met Leu Ala Phe Asp lie Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Glu Gly Pro lie Leu Met lie 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Gly Ala Arg val lie Thr Trp Lys Asn He 
165 170 175 

Asp Leu Pro Tyr val Glu Ser Val Ser Thr Glu Lys Glu Met He Lys 
180 185 190 

Arq Phe Leu Lys val lie Gin Glu Lys Asp Pro Asp Val Leu lie Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Ser Glu 
210 215 220 

Met Leu Gly val Lys Phe He Leu Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

lie Gin Arg Met Gly Asp Arg Phe Ala val Glu val Lys Gly Arg lie 
245 ' 250 255 

His Phe Asp Leu Tyr Pro Val lie Arg Arg Thr lie Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Thr val Tyr Glu Pro Val Phe Gly Gin Pro Lys Glu 
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275 280 285 

Lys val Tyr Ala Glu Glu lie Ala Arg Ala Trp Glu Ser Gly Glu Gly 
290 295 300 

Leu Glu Arg val Ala Arg Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 
325 330 335 

val Gly Gin Ser Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 
340 345 350 

val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Asp val Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Thr Glu Ser Tyr 
370 375 380 

Ala Gly Gly Tyr val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn lie 
385 390 395 400 

Val Tyr Leu Asp Tyr Lys Ser Leu Tyr Pro Ser lie lie lie Thr His 
405 410 415 

Asn val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Arg Glu Tyr Asp 
420 425 430 

Val Ala Pro Gin val Gly His Arg Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 

lie Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys Val Lys 
450 455 460 

Lys Lys Met Lys Ala Thr Val Asp Pro lie Glu Arg Lys Leu Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala He Lys He Leu Ala Asn Ser Tyr Tyr Gly Tyr 
485 490 495 

Tyr Ala Tyr Ala Asn Ala Arg Trp Tyr Cys Arg Glu Cys Ala Glu Ser 
500 505 510 

val Thr Ala Trp Gly Arg Gin Tyr lie Glu Thr Thr Met Arg Glu lie 
515 520 525 
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Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Thr Asp Gly Phe 
530 535 540 

Phe Ala Thr He Pro Gly Ala Asp Ala Glu Thr val Lys Asn Lys Ala 
545 550 555 ^ou 

lvs Glu Phe Leu Asn Tyr lie Asn Pro Arg Leu Pro Gly Leu Leu Glu 

' 565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Arg Arg Gly Phe Phe val Thr Lys Lys 
580 585 590 

Lys T yr Ala val He Asp Glu Glu Asp Lys He Thr Thr Arg Gly Leu 
595 600 605 

Glu He val Arg Arg Asp Trp ser Glu He Ala Lys Glu Thr Gin Ala 
610 615 620 

Arg val Leu Glu Ala He Leu Lys His Gly Asp val Glu Glu Ala Val 
625 630 635 640 

Arq He val Lys Glu val Thr Glu Lys Leu Ser Arg His Glu Val Pro 
3 645 650 o5b 

Pro Glu Lys Leu val He Tyr Glu Gin He Thr Arg Asp Leu Arg Ser 
660 665 670 

Tvr Arg Ala Thr Gly Pro His Val Ala val Ala Lys Arg Leu Ala Ala 
675 ' 680 685 

Arg Gly He Lys He Arg Pro Gly Thr val He Ser Tyr He Val Leu 
690 695 700 

Lys Gly Pro Gly Arg val Gly Asp Arg Ala lie Pro Phe Asp Glu Phe 
705 710 715 ilv 

Asp Pro Ala Lys His Arg Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 
725 730 '» 

val Leu Pro Ala val Glu Arg He Leu Arg Ala Phe Gly Tyr Arg Lys 
740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Lys Gin Ala Gly Leu Gly Ala Trp 
755 " ' 760 765 



Leu Lys Pro Lys Thr 
770 
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<210> 101 
<211> 775 
<212> PRT 

<213> Thermococcus sp. 
<400> 101 

Met lie Leu Asp Thr Asp Tyr lie Thr Glu Asn Gly Lys Pro val lie 
1 5 10 l * 

Arg val Phe Lys Lys Glu Asn Gly Glu Phe Lys lie Glu Tyr Asp Arg 
20 25 30 

Thr Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Lys Asp Asp Ser Ala lie 
35 40 45 

Glu Asp val Lys Lys val Thr Ala Lys Arg His Gly Thr Val val Lys 
50 55 60 

val Lys Arg Ala Glu Lys val Gin Lys Lys Phe Leu Gly Arg Pro lie 
65 70 75 80 

Glu val Trp Lys Leu Tyr Phe Asn His Pro Gin Asp Val Pro Ala lie 
85 9° 95 

Arq Asp Arg lie Arg Ala His Pro Ala val Val Asp He Tyr Glu Tyr 
100 " 105 HO 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Thr Met Leu Ala Phe Asp lie Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Thr Gly Pro He Leu Met lie 
145 150 155 160 

ser Tyr Ala Asp Gly ser Glu Ala Arg val He Thr Trp Lys Lys He 
165 170 175 

asd Leu Pro Tyr val Asp val val Ser Thr Glu Lys Glu Met He Lys 
180 185 190 

Arq Phe Leu Arg val Val Arg Glu Lys Asp Pro Asp val Leu He Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Cys Glu 
210 215 220 
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Glu Leu Gly He Lys Phe Thr Leu Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

He Gin Arg Met Gly Asp Arg Phe Ala val Glu val Lys Gly Arg He 
245 250 255 

His Phe Asp Leu Tyr Pro val lie Arg Arg Thr He Asn Leu Pro Thr 
260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala Val Phe Gly Lys Pro Lys Glu 
275 280 285 

Lvs val Tyr Ala Glu Glu He Ala Gin Ala Trp Glu ser Gly Glu Gly 
y 290 295 300 

Leu Glu Arg Val Ala Arg Tyr ser Met Glu Asp Ala Lys val Thr Tyr 
305 310 315 320 

Glu Leu Gly Arg Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 
325 330 335 

He Gly Gin ser Leu Trp Asp val Ser Arg ser Ser Thr Gly Asn Leu 
340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Lys Arg Asn Glu Leu Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Gly Gly Tyr 
370 375 380 

Ala Gly Gly Tyr val Lys Glu Pro Glu Arg Gly Leu Trp Asp Asn lie 
385 390 395 400 

Val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser He He He Thr His 
405 410 415 

Asn val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Lys Glu Tyr Asp 
420 425 430 

val Ala Pro Glu val Gly His Lys Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 

lie Pro ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys lie Lys 
450 455 460 

Arg Lys Met Lys Ala Thr Val Asp Pro Leu Glu Lys Lys Leu Leu Asp 
465 470 475 480 
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Tyr Arg Gin Arg Ala He Lys He Leu Ala Asn Ser Phe Tyr Gly Tyr 
485 490 495 

Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr cys Lys Glu Cys Ala Glu Ser 
500 505 510 

val Thr Ala Trp Gly Arg Glu Tyr lie Glu Met val lie Arg Glu Leu 
515 520 525 

Glu Glu Lys Phe Gly Phe Lys val Leu Tyr Ala Asp Thr Asp Gly Leu 
530 535 540 

His Ala Thr He Pro Gly Ala Asp Ala Glu Thr val Lys Lys Lys Ala 
545 550 555 560 

Lys Glu Phe Leu Lys Tyr lie Asn Pro Lys Leu Pro Gly Leu Leu Glu 
565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr val Arg Gly Phe Phe val Thr Lys Lys 
580 585 590 

Lvs Tyr Ala val lie Asp Glu Glu Gly Lys He Thr Thr Arg Gly Leu 
595 600 605 

Glu lie val Arg Arg Asp Trp ser Glu lie Ala Lys Glu Thr Gin Ala 
610 615 620 

Arq val Leu Glu Ala He Leu Lys His Gly Asp val Glu Glu Ala Val 
625 630 635 640 

Arq He val Lys Glu val Thr Glu Lys Leu Ser Lys Tyr Glu val Pro 
645 650 655 

Pro Glu Lys Leu val He His Glu Gin He Thr Arg Asp Leu Arg Asp 
660 665 670 

Tyr Lys Ala Thr Gly Pro His val Ala Val Ala Lys Arg Leu Ala Ala 
675 680 685 

Arq Gly Val Lys He Arg Pro Gly Thr val He Ser Tyr lie Val Leu 
690 695 700 

Lys Gly ser Gly Arg He Gly Asp Arg Ala He Pro Ala Asp Glu Phe 
705 710 715 720 

Asp Pro Thr Lys His Arg Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 

Page 149 



sequence listing.txt 
725 730 735 

val Leu Pro Ala val Glu Arg He Leu Lys Ala Phe Gly Tyr Arg Lys 
740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Lys Gin val Gly Leu Gly Ala Trp 
755 760 765 



Leu Lys Val Lys Gly Lys Lys 
770 775 



<210> 102 
<211> 781 
<212> PRT 

<213> Archaeoglobus fulgidus 
<400> 102 

Met Glu Arg val Glu Gly Trp Leu He Asp Ala Asp Tyr Glu Thr He 
15 10 15 

Gly Gly Lys Ala val val Arg Leu Trp Cys Lys Asp Asp Gin Gly He 
20 25 30 

Phe val Ala Tyr Asp Tyr Asn Phe Asp Pro Tyr Phe Tyr val lie Gly 
35 40 45 

Val Asp Glu Asp He Leu Lys Asn Ala Ala Thr Ser Thr Arg Arg Glu 
50 55 60 

Val He Lys Leu Lys Ser Phe Glu Lys Ala Gin Leu Lys Thr Leu Gly 
65 70 75 80 

Arq Glu Val Glu Gly Tyr lie Val Tyr Ala His His Pro Gin His val 
85 90 95 

pro Lys Leu Arg Asp Tyr Leu Ser Gin Phe Gly Asp Val Arg Glu Ala 
100 105 110 

asp He Pro Phe Ala Tyr Arg Tyr Leu He Asp Lys Asp Leu Ala cys 
115 120 125 

Met Asp Gly He Ala He Glu Gly Glu Lys Gin Gly Gly val He Arg 
130 135 140 

ser Tyr Lys lie Glu Lys Val Glu Arg He Pro Arg Met Glu Phe Pro 
145 150 155 160 

Glu Leu Lys Met Leu Val Phe Asp Cys Glu Met Leu Ser Ser Phe Gly 
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165 170 175 

Met Pro Glu Pro Glu Lys Asp Pro He lie val lie ser val Lys Thr 
180 ' 185 190 

Asn Asp Asp Asp Glu He lie Leu Thr Gly Asp Glu Arg Lys He He 
195 200 205 

ser Asp Phe val Lys Leu He Lys Ser Tyr Asp Pro Asp He He Val 
210 215 220 

Gly Tyr Asn Gin Asp Ala Phe Asp Trp Pro Tyr Leu Arg Lys Arg Ala 
225 230 235 240 

Glu Arg Trp Asn lie Pro Leu Asp val Gly Arg Asp Gly Ser Asn val 
y 245 250 255 

val Phe Arg Gly Gly Arg Pro Lys He Thr Gly Arg Leu Asn val Asp 
260 265 270 

Leu Tyr Asp lie Ala Met Arg lie Ser Asp lie Lys lie Lys Lys Leu 
275 280 285 

Glu Asn val Ala Glu Phe Leu Gly Thr Lys He Glu He Ala Asp He 
290 295 300 

Glu Ala Lys Asp lie Tyr Arg Tyr Trp Ser Arg Gly Glu Lys Glu Lys 
305 310 " 315 320 

val Leu Asn Tyr Ala Arg Gin Asp Ala He Asn Thr Tyr Leu lie Ala 
325 330 335 

Lys Glu Leu Leu Pro Met His Tyr Glu Leu ser Lys Met lie Arg Leu 
340 345 350 

Pro val Asp Asp val Thr Arg Met Gly Arg Gly Lys Gin Val Asp Trp 
355 360 365 

Leu Leu Leu Ser Glu Ala Lys Lys lie Gly Glu lie Ala Pro Asn Pro 
370 375 380 

pro Glu His Ala Glu Ser Tyr Glu Gly Ala Phe val Leu Glu Pro Glu 
385 390 395 400 

Arg Gly Leu His Glu Asn val Ala Cys Leu Asp Phe Ala Ser Met Tyr 
405 410 415 
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Pro Ser lie Met lie Ala Phe Asn lie Ser Pro Asp Thr Tyr Gly Cys 
420 425 430 

Arq asd asp Cys Tyr Glu Ala Pro Glu val Gly His Lys Phe Arg Lys 
y 435 440 445 

ser Pro Asp Gly Phe Phe Lys Arg lie Leu Arg Met Leu He Glu Lys 
450 455 460 

Arq Arq Glu Leu Lys val Glu Leu Lys Asn Leu Ser Pro Glu ser Ser 
465 470 475 480 

Glu Tyr Lys Leu Leu Asp He Lys Gin Gin Thr Leu Lys Val Leu Thr 
485 490 495 

Asn Ser Phe Tyr Gly Tyr Met Gly Trp Asn Leu Ala Arg Trp Tyr Cys 
500 505 510 

His Pro Cys Ala Glu Ala Thr Thr Ala Trp Gly Arg His Phe lie Arg 
515 520 525 

Thr ser Ala Lys He Ala Glu Ser Met Gly Phe Lys val Leu Tyr Gly 
530 535 540 

Asp Thr Asp ser lie Phe val Thr Lys Ala Gly Met Thr Lys Glu Asp 
545 550 555 560 

Val Asp Arg Leu He Asp Lys Leu His Glu Glu Leu Pro He Gin He 
565 570 575 

Glu val Asp Glu Tyr Tyr Ser Ala He Phe Phe Val Glu Lys Lys Arg 
580 585 590 

Tyr Ala Gly Leu Thr Glu Asp Gly Arg Leu Val Val Lys Gly Leu Glu 
595 600 605 

val Arq Arq Gly Asp Trp Cys Glu Leu Ala Lys Lys Val Gin Arg Glu 
610 615 620 

Val He Glu val He Leu Lys Glu Lys Asn Pro Glu Lys Ala Leu Ser 
625 630 635 640 

Leu Val Lys Asp Val He Leu Arg lie Lys Glu Gly Lys val Ser Leu 
645 650 655 

Glu Glu val val He Tyr Lys Gly Leu Thr Lys Lys Pro ser Lys Tyr 
660 ' 665 670 
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Glu ser Met Gin Ala His val Lys Ala Ala Leu Lys Ala Arg Glu Met 
675 680 685 

Glv He lie Tyr Pro val Ser ser Lys lie Gly Tyr val He val Lys 
' 690 695 700 

Gly Ser Gly Asn He Gly Asp Arg Ala Tyr Pro He Asp Leu lie Glu 
705 710 715 720 

Asp Phe Asp Gly Glu Asn Leu Arg He Lys Thr Lys Ser Gly lie Glu 
725 730 735 

lie Lys Lys Leu Asp Lys Asp Tyr Tyr lie Asp Asn Gin lie lie Pro 
740 745 750 

Ser val Leu Arg lie Leu Glu Arg Phe Gly Tyr Thr Glu Ala ser Leu 
755 760 765 

Lvs Glv ser ser Gin Met Ser Leu Asp Ser Phe Phe Ser 
770 775 780 



<210> 103 

<211> 824 

<212> PRT 

<213> Methanococcus voltae 

<400> 103 

Met Asp Leu Asp Tyr Asn Ser Lys Asp Leu Cys He Asp Met Tyr Tyr 
1 5 10 15 

Lys Asn Cys Gly Leu Lys Lys Pro Glu He Asn Leu Gin Lys Glu Cys 
20 25 30 

Glu Phe Lys Pro Tyr Phe Tyr Val Asp Thr Ser Glu Pro Lys Glu He 
35 40 45 

Tyr Asp Tyr Leu Asp Gly Leu Asn Gin Glu lie Asp Leu Lys Lys Leu 
50 55 60 

Glu Pro Glu Phe Glu Asn Asn Thr Ser Leu Lys Val Gin Asp Leu lie 
65 70 75 80 

Thr Asn He Glu He He Glu Lys He val Tyr Ser Asp Tyr lie Leu 
85 90 95 

Asn Gly Lys Asp He ser Glu val Ser Asp Phe Lys Asn Lys Lys Glu 
100 105 110 
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Arq Lys lie Cys Lys val Tyr val Lys Tyr Pro Asn His val Lys He 
s 115 120 125 

He Arq Glu Tyr Phe Lys Glu Phe Gly Lys Ser Tyr Glu Phe Asp He 
130 135 140 

Pro Phe Leu Arg Arg Tyr Met He Asp Gin Asp He val Pro Ser Ala 
145 150 155 160 

Lys Tyr Ser Glu Asp Asn Lys lie Asp Asn Ser He Pro Glu Leu Asn 
165 170 175 

Cvs He Ala Phe Asp Met Glu Leu Tyr Cys Lys Lys Glu Pro Asn Ala 
180 185 190 

Lys Lys Asp Pro lie He Met vaj Asn Leu Phe Ser Lys Asp Tyr Gin 

Lys val He Thr Tyr Lys Lys Phe Glu Asn ser Glu Tyr Asn Gly Cys 
210 215 220 

val Asp Tyr val Lys Asp Glu Lys Glu Leu He Gin Lys Thr He Glu 
225 230 235 240 

He Leu Lys Gin Tyr Asp Val He Tyr Thr Tyr Asn Gly Asp Asn Phe 
245 250 255 

Asp Phe Pro Tyr Leu Lys Lys Arg Ala Asn He Tyr Glu lie Glu Leu 
260 265 270 

Asp Phe Asp Asn Ala Ser Asn Ser Gin Gin Pro Gin lie He Lys He 
275 280 285 

Ser Lys Gly Gly He Asn Arg Lys Ser Lys He Pro Gly He He His 
290 295 300 

lie Asp Leu Tyr Pro lie Ala Arg Lys Leu Leu Asn Leu Thr Lys Tyr 
305 310 315 320 

Lys Leu Glu Asn val val Gin Glu Leu Phe Lys He Asn Lys Glu Ala 
325 330 335 

val Asp Tyr Gly Asp He Pro Lys Met Trp Glu Thr Glu Asp Thr Thr 
340 345 350 

Leu Leu Arg Tyr Ala Tyr Glu Asp Ala Leu Tyr Thr Tyr Lys Met Gly 
355 ' 360 365 
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Asn Tvr Phe Leu Pro Leu Glu He Met Phe Ser Arg He val Asn Gin 
370 375 380 

Pro Leu Tyr Asp Thr Ser Arg Met Asn Ser ser Gin Met val Glu Phe 
385 390 " 395 400 

Leu Leu Leu Lys Arg Ser Phe Glu Gin Asn Met lie Ser Pro Asn Arg 
405 410 415 

pro Ser Ser Ser Ser Tyr Arg Glu Arg Ala Lys Phe Ser Tyr Glu Gly 
420 425 430 

Glv Tyr Val Arg Glu Pro Leu Lys Gly lie Gin Glu Asp He Val Ser 
y 435 440 445 

Leu Asp Phe Met ser Leu Tyr Pro Ser lie Leu lie ser His Asn lie 
450 455 460 

Ser Pro Glu Thr Val He Tyr Glu Glu Lys Glu Arg Glu Asn Met Glu 
465 470 475 480 

Leu Glv lie lie Pro Lys Thr Leu Asn Glu Leu Leu Ser Arg Arg Lys 
485 490 495 

His He Lys Met Leu Leu Lys Asp Lys He Gin Lys Asn Glu Phe Asp 
500 505 510 

Glu Glu Tyr Ser Arg Leu Glu His Glu Gin Lys Ser He Lys val Leu 
515 520 525 

Ala Asn ser His Tyr Gly Tyr Leu Ala Phe Pro Met Ala Arg Trp Tyr 
530 535 540 

Ser Asp Lys Cys Ala Glu Met Val Thr Gly Leu Gly Arg Lys Tyr He 
545 550 555 560 

Gin Glu Thr He Glu Lys Ala Glu Glu Phe Gly Phe Lys Val lie Tyr 
565 570 575 

Ala Asp Thr Asp Gly Phe Tyr Ala Lys Trp Asp Tyr Asp Lys Leu Gin 
580 585 590 

Lys Gly Lys Lys Glu Glu Asn Asp Lys Ser Asp Lys Leu Ser Asn Leu 
595 600 605 

Pro Lys Leu Ser Lys Glu Glu Leu He lie Leu Thr Lys Lys Phe Leu 
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610 615 620 

lvs Gly lie Asn Glu Glu Leu Pro Glu Gly Met Glu Leu Glu Phe Glu 
625 630 635 640 

Gly His Phe Lys Arg Gly Leu Phe val Thr Lys Lys Lys Tyr Ala Leu 
645 650 655 

lie Glu Asp Asp Gly His He val val Lys Gly Leu Glu val val Arg 
660 665 670 

Arq Asp Trp Ser Asn lie Ala Lys Asp Thr Gin Gin Ala Val lie Arg 
675 680 685 

Ala Leu Leu Glu Asp Gly Asp val Asn Leu Ala Lys Lys He He Lys 
690 695 700 

Asn Thr He Asp Asn Leu Lys Lys Gly Asn lie Asp Lys Asn Asp Leu 
705 710 715 720 

Leu He His Thr Gin Leu Thr Lys Asn lie Glu Glu Tyr Lys Ser Thr 
725 730 735 

Ala Pro His He Glu val Ala Lys Lys He Lys Gin Arg Gly Asp Ser 
740 745 750 

val Arg val Gly Asp val He Ser Tyr He He val Lys Gly Ser Arg 
755 760 765 

ser He Ser Glu Arg Ala Glu Leu Leu Glu Tyr Ala Gly Asp Tyr Asp 
770 775 780 

< 

He Asn Tyr Tyr He Asp Asn Gin val Leu Pro Pro val He Arg lie 
785 790 795 800 

Met Glu ser Leu Gly He ser Glu Asp Glu Leu Lys Asn Ser Gly Lys 
805 810 815 

Gin Phe Lys Leu Asp Gin Phe Met 
820 



<210> 104 
<211> 785 
<212> PRT 

<213> pyrobaculum islandicum 
<400> 104 

Met Glu Leu Lys val Trp Pro Leu Asp lie Thr Tyr Ala val val Gly 
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1 5 10 15 

ser val Pro Glu lie Arg lie Phe Gly lie Leu Ser Ser Gly Glu Arg 
20 25 30 

val val Leu lie Asp Arg Ser Phe Lys Pro Tyr Phe Tyr val Asp Cys 
35 40 45 

Ala val cys Glu Pro Ala Ala Leu Lys Thr Ala Leu Ser Arg Val Ala 
50 55 60 

pro He Asp Asp val Gin lie val Glu Arg Arg Phe Leu Gly Arg Ser 
65 70 75 80 

lvs Lys Phe Leu Lys val lie Ala Lys lie Pro Glu Asp val Arg Lys 
85 90 95 

Leu Arg Glu Ala Ala Met Ser He Pro Arg val Ser Gly val Tyr Glu 
100 105 110 

Ala Asp lie Arg Phe Tyr Met Arg Tyr Met lie Asp Met Gly val val 
115 120 125 

pro Cvs ser Trp Asn val Ala Glu val Glu Glu Gly Gly Arg Leu Gly 
130 135 140 

Gly lie Pro Thr Tyr val val Ser Gin Trp Tyr Gly He Asp Glu Gly 
145 150 155 160 

Phe Pro Pro Ser Leu Lys val Met Ala Phe Asp lie Glu val Tyr Asn 
165 170 175 

Glu Arq Gly Ser Pro Asp Pro lie Arg Asp Pro Val val Met Leu Ala 
180 185 190 

lie Lys Thr Asn Asp Gly His Glu Glu val Phe Glu Ala ser Gly Lys 
195 200 205 

Asp Asp Arg Gly val val Arg Ala Phe val Asp Phe He Arg Ser Tyr 
210 ' 215 220 

Asp Pro Asp val He val Gly Tyr Asn ser Asn Gly Phe Asp Trp Pro 
225 230 235 240 

Tyr Leu val Glu Arg Ala Lys Ala val Gly val Pro Leu Lys val Asp 
245 250 255 
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Arq Leu ser Asn Pro Pro Gin Gin Ser val Tyr Gly His Trp Ser lie 
260 265 270 

val Gly Arg Ala Asn val Asp Leu Tyr Asn He val Glu Glu Phe Pro 
275 280 285 

Glu lie Lys Leu Lys Thr Leu Asp Arg val Ala Glu Tyr Phe Gly val 
290 295 300 

Met Lys Arg Glu Glu Arg val Leu He Pro Gly His Lys He Tyr Glu 
305 310 315 320 

Tyr Trp Lys Asp Pro Asn Lys Arg Pro Leu Leu Lys Arg Tyr val Leu 
325 330 335 

asp Asp val Arg ser Thr Leu Gly Leu Ala Asp Lys Leu Leu Pro Phe 
F v 340 345 350 

Leu He Gin Leu ser Ser val Ser Gly Leu Pro Leu Asp Gin val Ala 
355 360 365 

Ala Ala ser val Gly Asn Arg val Glu Trp Met Leu Leu Arg Tyr Ala 
370 375 380 

Tvr Arq Leu Gly Glu val Ala Pro Asn Arg Glu Glu Arg Glu Tyr Glu 
385 390 395 400 

pro Tyr Lys Gly Ala He val Leu Glu Pro Lys Pro Gly Met Tyr Glu 
405 410 415 

Asp Val Leu Val Leu Asp Phe Ser Ser Met Tyr Pro Asn lie Met Met 
420 425 430 

Lys Tyr Asn Leu Ser Pro Asp Thr Tyr Leu Glu Pro Gly Glu Pro Asp 
435 440 445 

pro Pro Glu Gly val Asn val Ala Pro Glu val Gly His Arg Phe Arg 
450 455 460 

Arq ser Pro Pro Gly Phe val Pro Gin val Leu Lys Ser Leu val Glu 
465 470 475 480 

Leu Arq Lys Ala Val Arg Glu Glu Ala Lys Lys Tyr Pro Pro Asp Ser 
485 490 495 

Pro Glu Phe Lys He Leu Asp Glu Arg Gin Arg Ala Leu Lys val Met 
500 505 510 

Page 158 



sequence listing.txt 

Ala Asn Ala He Tyr Gly Tyr Leu Gly Trp val Gly Ala Arg Trp Tyr 
515 520 525 

Lvs Ara Glu val Ala Glu ser val Thr Ala Phe Ala Arg Ala He Leu 
530 535 540 

lvs Asp val He Glu Gin Ala Arg Arg Leu Gly He val val val Tyr 
545 550 555 560 

Gly Asp Thr Asp ser Leu Phe val Lys Lys His Gly Asp val Asp Lys 
565 570 575 

Leu lie Lys Tyr Val Glu Glu Lys Tyr Gly He Asp He Lys val Asp 
580 585 590 

Lvs Asp Tyr Ala Lys val Leu Phe Thr Glu Ala Lys Lys Arg Tyr Ala 
595 600 605 

Gly Leu Leu Arg Asp Gly Arg He Asp He val Gly Phe Glu val val 
610 615 620 

Arq Gly Asp Trp Ser Glu Leu Ala Lys Asp Val Gin Leu Arg val He 
625 630 635 640 

Glu lie lie Leu Lys Ser Arg Asp He val Glu Ala Arg His Gly val 
645 650 655 

He Lys Tyr He Arg Glu He lie Glu Arg Leu Lys Asn Tyr Lys Phe 
660 665 670 

Asn He Asp Asp Leu He He Trp Lys Thr Leu Asp Lys Glu Leu .Asp 
675 680 685 

Glu Tyr Lys Ala Tyr Pro Pro His val His Ala Ala Gin lie Leu Lys 
690 695 700 

Arg His Gly Tyr Arg Val Gly Lys Gly Thr Thr He Gly Tyr val lie 
705 710 715 720 

val Lys Gly Gly Glu Lys Val Ser Glu Arg Ala Leu Pro Tyr lie Leu 
725 730 735 

Leu Asp Asp lie Lys Lys lie Asp lie Asp Tyr Tyr lie Glu Arg Gin 
740 745 750 

He He Pro Ala Ala Leu Arg He Ala Glu val He Gly Val Lys Glu 
755 760 765 
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ser Asp Leu Lys Thr Gly Arg Met Glu Arg Ser Leu Leu Asp Phe Leu 
770 775 780 



ser 
785 



<210> 105 
<211> 844 
<212> PRT 

<213> Cenarchaeum symbiosum 
<400> 105 

Met Thr val Gin Asp Ala val Glu He Pro Pro Ser Leu Leu yal ser 
15 10 15 

Ala Thr Tyr Asp Ser Gin Ala Gly Ala val val Leu Lys Phe Tyr Glu 
20 25 30 

pro Glu ser Gin Lys He val His Trp Thr Asp Asn Thr Gly His Lys 
35 40 45 

Pro Tyr Cys Tyr Thr Arg Gin Pro Pro Ser Glu Leu Gly Glu Leu Glu 
50 55 60 

Gly Arg Glu Asp val Leu Gly Thr Glu Gin val Met Arg His Asp Leu 
65 ~ 70 75 80 

lie Ala Asp Lys Asp val Pro val Thr Lys lie Thr val Ala Asp Pro 
85 90 95 

Leu Ala lie Gly Gly Thr Asn ser Glu Lys Ser lie Arg Asn lie Met 
100 105 110 

Asp Thr Trp Glu Ser Asp He Lys Tyr Tyr Glu Asn Tyr Leu Tyr Asp 
115 120 125 

Lys ser Leu val val Gly Arg Tyr Tyr Ser val Ser Gly Gly Lys val 
130 135 140 

He Pro His Asp Met Pro He ser Asp Glu val Lys Leu Ala Leu Lys 
145 150 155 160 

ser Leu Leu Trp Asp Lys val val Asp Glu Gly Met Ala Asp Arg Lys 
165 170 175 

Glu Phe Arg Glu Phe He Ala Gly Trp Ala Asp Leu Leu Asn Gin Pro 
180 185 190 
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He Pro Arg lie Arg Arg Leu ser Phe Asp He Glu val Asp Ser Glu 
195 ~ 200 205 

Glu Gly Arg He Pro Asp Pro Lys lie Ser Asp Arg Arg val Thr Ala 
210 215 220 

val Gly Phe Ala Ala Thr Asp Gly Leu Lys Gin val Phe val Leu Arg 
225 230 235 240 

ser Gly Ala Glu Glu Gly Glu Asn Gly val Thr Pro Gly val Glu val 
245 250 255 

val Phe Tyr Asp Lys Glu Ala Asp Met He Arg Asp Ala Leu Ser val 
260 265 270 

He Gly ser Tyr Pro Phe val Leu Thr Tyr Asn Gly Asp Asp Phe Asp 
275 280 285 

Met Pro Tyr Met Leu Asn Arg Ala Arg Arg Leu Gly val ser Asp ser 
290 295 300 

asd He Pro Leu Tyr Met Met Arg Asp Ser Ala Thr Leu Arg His Gly 
305 310 315 320 

val His Leu Asp Leu Tyr Arg Thr Phe ser Asn Arg ser Phe Gin Leu 
325 330 335 

Tyr Ala Phe Ala Ala Lys Tyr Thr Asp Tyr Ser Leu Asn Ser Val Thr 
340 345 350 

Lys Ala Met Leu Gly Glu Gly Lys val Asp Tyr Gly val Lys Leu Gly 
355 360 365 

Asd Leu Thr Leu Tyr Gin Thr Ala Asn Tyr Cys Tyr His Asp Ala Arg 
370 375 380 

Leu Thr Leu Glu Leu Ser Thr Phe Gly Asn Glu lie Leu Met Asp Leu 
385 390 395 400 

Leu val val Thr Ser Arg He Ala Arg Met Pro He Asp Asp Met Ser 
405 410 415 

Arq Met Gly val Ser Gin Trp He Arg Ser Leu Leu Tyr Tyr Glu His 
420 425 430 

Arq Gin Arg Asn Ala Leu He Pro Arg Arg Asp Glu Leu Glu Gly Arg 
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435 440 445 

ser Arq Glu val Ser Asn Asp Ala val lie Lys Asp Lys Lys Phe Arg 
450 455 460 

Glv Gly Leu val val Glu Pro Glu Glu Gly He His Phe Asp val Thr 
465 470 475 480 

val Met Asp Phe Ala ser Leu Tyr Pro ser lie lie Lys val Arg Asn 
485 490 495 

Leu Ser Tyr Glu Thr val Arg cys val His Ala Glu cys Lys Lys Asn 
500 505 510 

Thr lie Pro Asp Thr Asn His Trp val Cys Thr Lys Asn Asn Gly Leu 
515 520 525 

Thr ser Met lie lie Gly Ser Leu Arg Asp Leu Arg val Asn Tyr Tyr 
530 535 540 

Lvs Ser Leu Ser Lys Ser Thr Ser lie Thr Glu Glu Gin Arg Gin Gin 
545 550 555 560 

Tvr Thr val lie Ser Gin Ala Leu Lys val val Leu Asn Ala Ser Tyr 

565 ,570 575 

Gly val Met Gly Ala Glu lie Phe Pro Leu Tyr Phe Leu Pro Ala Ala 
580 585 590 

Glu Ala Thr Thr Ala val Gly Arg Tyr He lie Met Gin Thr lie Ser 
595 600 605 

His Cys Glu Gin Met Gly val Arg val Leu Tyr Gly Asp Thr Asp ser 
610 615 620 

Leu Phe He Lys Asp Pro Glu Glu Arg Gin lie His Glu He val Glu 
625 630 635 640 

His Ala Lys Lys Glu His Gly val Glu Leu Glu val Asp Lys Glu Tyr 
645 650 655 

Arg Tyr val val Leu Ser Asn Arg Lys Lys Asn Tyr Phe Gly val Thr 
660 665 670 

Arq Ala Gly Lys val Asp val Lys Gly Leu Thr Gly Lys Lys Ser His 
675 680 685 
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Thr Pro Pro Phe lie Lys Glu Leu Phe Tyr Ser Leu Leu Asp lie Leu 
690 695 700 

ser Glv val Glu Ser Glu Asp Glu Phe Glu Ser Ala Lys Met Arg lie 
705 710 715 720 

ser Lys Ala lie Ala Ala Cys Gly Lys Arg Leu Glu Glu Arg Gin He 
725 730 735 

Pro Leu val Asp Leu Ala Phe Asn Val Met He ser Lys Ala Pro ser 
740 745 750 

Glu Tvr val Lys Thr val Pro Gin His He Arg Ala Ala Arg Leu Leu 
755 760 765 

Glu Asn Ala Arg Glu val Lys Lys Gly Asp He He Ser Tyr val Lys 
770 775 780 

val Met Asn Lys Thr Gly val Lys Pro val Glu Met Ala Arg Ala Gly 
785 790 795 800 

Glu val Asp Thr Ser Lys Tyr Leu Glu Phe Met Glu Ser Thr Leu Asp 
805 810 815 

Gin Leu Thr Ser ser Met Gly Leu Asp Phe Asp Glu He Leu Gly Lys 
820 825 830 

1. 

Pro Lys Gin Thr Gly Met Glu Gin Phe Phe Phe Lys 
835 840 



<210> 106 
<211> 875 
<212> PRT 

<213> sulfolobus acidocaldarius 
<400> 106 

Met ser Lys Gin Ala Thr Leu Phe Asp Phe Ser He Lys Lys Asn Glu 
15 10 15 

Ser Lys Glu Gin Thr Asn Gin Glu Ser Val Glu val Pro Lys Gin Thr 
20 25 30 

Ala Asn Arg Thr Lys He Glu Trp lie Lys Glu Ala Glu Asp Gly Lys 
35 40 45 

Val Tyr Phe Leu Leu Gin val Asp Tyr Asp Gly Lys Lys Ser Arg Ala 
50 55 60 
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Val Cvs Lvs Leu Tyr Asp Lys Glu Gly Lys Lys lie Tyr lie Met Gin 
65 70 75 80 

asp Glu ser Gly His Lys Pro Tyr Phe Leu Thr Asp He Asp Pro Asp 
85 90 95 

Lvs val Asn Lys lie Thr Lys val Val Arg Asp Pro Ser Phe Asp His 
y 100 105 110 

Leu Glu Leu He Asn Lys val Asp Pro Tyr Thr Gly Lys Lys He Arg 
115 120 125 

Leu Thr Lys lie Val val Lys Asp Pro Leu Ala Val Arg Arg Met Arg 
130 135 140 

Ser ser Leu Pro Lys Ala Tyr Glu Ala His lie Lys Tyr Tyr Asn Asn 
145 150 155 160 

Tyr Val Tyr Asp Asn Gly Leu He Pro Gly Leu lie Tyr Lys Val Asn 
165 170 175 

Lvs Glv Lys Leu Thr Gin Leu Asn Pro Glu Leu Lys Gly Glu Glu lie 
7 180 185 190 

Asn Glu He Lys Lys Leu Ser Asp Ala Tyr Glu Met Thr Lys Glu Thr 
195 200 205 

Ti. 

Val Asn Asp Trp lie Pro He Leu Glu Thr Glu val Pro Asp He Lys 
210 215 220 

Arq Val Ser Leu Asp He Glu val Tyr Thr Pro Asn Arg Gly Arg lie 
225 230 235 240 

Pro Asp Pro Glu Arg Ala Glu Phe Pro He He ser val Ala Leu Ala 
245 250 255 

Gly Asn Asp Gly ser Lys He val Leu Ala Leu Lys Arg Glu Asp Val 
260 265 270 

Asn ser Asp Phe ser Lys Lys Asp Gly val Gin val Glu He Phe Asp 
275 280 285 

ser Glu Lys Lys Leu Leu Ala Arg Leu Phe Glu lie lie Arg Glu Tyr 
290 295 300 

Pro Met Leu Leu Thr Phe Asn Gly Asp Asp Phe Asp lie Pro Tyr lie 
305 310 315 320 
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Tvr Phe Arq Ala Leu Arg Leu Asn Phe ser Pro Glu Glu val Pro Leu 
325 330 335 

Asp val val ser Gly Glu Gly Lys Phe Leu Ala Gly lie His lie Asp 
340 345 350 

Leu Tyr Lys Phe Phe Phe Asn Arg Ala val ser He Tyr Ala Phe Glu 
355 360 365 

Glv Lvs Tyr Ser Glu Tyr Ser Leu Tyr Ala val Ala Thr Ala Leu Leu 
370 375 380 

Gly He ser Lys val Lys Leu Asp Thr Phe lie ser Phe Met Asp lie 
385 390 395 400 

Asp Lys Leu lie Glu Tyr Asn Leu Arg Asp Ala Glu He Thr Leu Lys 
405 410 415 

Leu Thr Thr Phe Asn Asn Asn Leu val Leu Lys Leu Met val Leu Leu 
420 425 430 

Ala Arg lie Ser Lys Leu Gly Leu Glu Glu Leu Thr Arg Thr Glu val 
435 440 445 

ser Thr Trp lie Lys Asn Leu Tyr Tyr Trp Glu His Arg Lys Arg Asn 
450 ' 455 460 

Trp Leu lie Pro Leu Lys Glu Glu lie Leu val Arg Ser Asn Gin val 
465 470 475 480 

Lys Thr Ala Ala val lie Lys Gly Lys Lys Tyr Lys Gly Ala val val 
485 490 495 

lie Asp Pro Pro Ala Gly Val Tyr Phe Asn val Val Val Leu Asp Phe 
500 505 510 

Ala Ser Leu Tyr Pro ser lie lie Lys Asn Trp Asn He Ser Tyr Glu 
515 520 525 

Thr lie Glu lie Asp Glu Cys Thr Lys Lys Val Trp Val Glu Asp Glu 
530 535 540 

Thr Gly Glu Lys Leu His Tyr val Cys Met Asp Lys Pro Gly lie Thr 
545 550 555 560 

Ala val Tyr Gin Gly Leu He Arg Asp Phe Arg val Lys val Tyr Lys 
565 570 575 
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Lys Lys Ala Lys Tyr Ser Asn lie Ser Glu Glu Gin Arg Ser Leu Tyr 
580 585 590 

asp val val Gin Arg Ala Met Lys val Phe lie Asn Ala Thr Tyr Gly 
595 " 600 605 

val Phe Gly Ala Glu Asn Phe Pro Leu Tyr Ala Pro Ala val Ala Glu 
610 615 620 

ser val Thr Ala He Gly Arg Tyr He He Thr Thr Thr Tyr Lys Gin 
625 630 635 640 

Ala Glu Lys Leu Asn Leu Lys val lie Tyr Gly Asp Thr Asp Ser Leu 
645 650 655 

Phe Leu Tyr Asn Pro Thr Lys Asp Lys Leu Glu Glu Leu lie Lys Phe 
660 665 670 

val Lys Gin Asn Phe Asn Leu Asp Leu Glu Val Asp Asn Thr Tyr Lys 
675 680 685 

Tyr val Ala Tyr Ser Gly Leu Lys Lys Asn Tyr Phe Gly val Tyr Pro 
690 695 700 

Asp Gly Lys Thr Glu lie Lys Gly Met Leu Ala Lys Lys Arg Asn Thr 
705 710 715 720 

Pro Glu Phe He Lys Lys Glu Phe Ala Glu lie Lys Asn Met Leu Ala 
725 730 735 

Ser Leu Asn Ser Pro Asn Asp lie Pro Glu Val Lys Asn Lys Leu Glu 
740 745 750 

lie Lys lie Lys Asp lie Tyr Tyr Lys Leu Arg Asn Lys Gly Tyr Asn 
755 760 765 

Leu Asp Asp Leu Ala Phe Arg He Met Leu Ser Lys Pro Leu Asp Ser 
770 775 780 

Tyr Thr Lys Asn Thr Pro Gin His Val Lys Ala Gly Leu Gin Leu Arg 
785 790 795 800 

Ala Phe Gly val Asn val Leu Pro Arg Asp Val lie Met Phe val Lys 
805 810 815 

val Lys Ser Lys Asp Gly val Lys Ala Tyr Gin Leu Ala Lys lie Ser 
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820 825 830 

Glu He Asp lie Glu Lys Tyr val Glu Thr Leu Arg Thr Thr Phe Glu 
835 840 845 

Gin He Leu Lys Ala Phe Gly He Ser Trp Asp Glu lie val ser Thr 
850 855 860 

He ser He Asp Ser Phe Phe Gly Ser Lys Lys 
865 870 875 

<210> 107 
<211> 872 
<212> PRT 

<213> Sulfurisphaera ohwakuensis 
<400> 107 

Met Ala Arg Gin He Thr Leu Phe Asp Phe Thr Leu Lys Lys Glu Gin 
15 10 15 

Asn Lys Asp Glu Ser Arg Lys Glu Glu He Pro His Ala Asn He Asn 
20 25 30 

Glu Glu Arg Arg Lys Pro Lys Glu Trp He Lys Glu Ala Glu Glu Gly 
35 " 40 45 

lvs ser Tyr Phe Leu Leu Gin Val Asp Tyr Asp Gly Lys Lys Ser Lys 
50 55 60 

Ala He Cys Lys Leu Tyr Asp Lys Glu Thr Lys Lys He Tyr He Leu 
65 70 75 ou 

Tyr Asp Asn Thr Gly His Lys Pro Tyr Phe Leu Thr Asp He Asp Pro 
85 90 95 

Glu Lys val Asn Lys He Pro Lys val val Arg Asp Pro Ser Phe Asp 
100 105 HO 

His Leu Glu Thr val He Lys He Asp Pro Tyr Ser Gly Asn Lys He 
115 120 125 

Lvs Leu Thr Lys He val val Lys Asp Pro Leu Ala val Arg Arg Met 
130 135 140 

Arg Asn Ser val Pro Lys Ala Tyr Glu Ala His He Lys Tyr Phe Asn 
145 150 155 160 

Asn Tyr lie Tyr Asp Leu Gly Leu He Pro Gly Leu Pro Tyr val Val 
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165 170 175 

lvs Lvs Glv Lys Leu Glu Gin Leu Arg Pro Glu Leu Lys Gly Glu Glu 
180 185 190 

val Asp Glu He Arg Lys Ala Phe Ala Asp Ser Asp Glu Met Thr Lys 
195 200 205 

Glu Ala val Asn Asp Trp He Pro lie Phe Glu Ser Glu val Pro Asp 
210 215 220 

val Lys Arg val Ala lie Asp lie Glu val Tyr Thr Pro lie Lys Gly 
225 230 235 240 

Arg He Pro Asp Pro Glu Lys Ala Glu Phe Pro He He Ser lie ser 

Leu Ala Gly Asn Asp Gly Thr Lys Arg val Leu val Leu Leu Arg Glu 
260 265 270 

Asp val Asn ser Gin He Thr Lys His Asp val lie val Glu Thr Phe 
275 280 285 

Lvs ser Glu Arg Glu Leu He Arg Arg Phe Phe Asp He He Leu Asp 
290 295 300 

Tyr Pro He He Leu Thr Phe Asn Gly Asp Asp Phe Asp He Pro Tyr 
305 310 315 320 

He Tyr Tyr Arg Ala Leu Lys Leu Asn Phe Thr Pro Glu Glu lie Pro 
325 330 335 

Phe Asp He lie Asn Asp Glu Gly Lys Tyr Leu Ala Gly lie His He 
340 345 350 

Asp Leu Tyr Lys Phe Phe Phe Asn Arg Ala He Arg Asn Tyr Ala Phe 
355 360 365 

Glu Gly Lys Tyr Asn Glu Tyr Asn Leu Asp Ala val Ala Thr Ala Leu 
370 375 380 

Leu Gly Met Ser Lys val Lys Leu Asp Thr Leu lie Ser Phe Leu Asp 
385 390 395 400 

Leu Asp Lys Leu He Glu Tyr Asn Ser Arg Asp Ala Glu He Thr Leu 
405 410 415 
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Lys Leu Thr Thr Phe Asn Asn Asn Leu val Trp Lys Leu lie He Leu 

Leu Ala Arg He Ser Lys Met Gly Leu Glu Glu Leu Thr Arg Thr Glu 

val ser Thr Trp He Lys Asn Leu Tyr Tyr Trp Glu His Arg Arg Arg 
450 455 b 

Asn Trp Leu He Pro Leu Lys Glu Glu He Leu Thr Arg Ser ser Gin 
465 470 

He Lys Thr Ala Ala He He Lys Gly Lys Arg Tyr Lys Gly Ala val 

val He Asp Pro Pro Ala Gly val Phe Phe Asn val Val val Leu Asp 
500 505 

Phe Ala Ser Leu Tyr Pro Ser lie He Arg Asn Trp Asn He Ser Tyr 
515 520 

Glu Thr val Asp val Glu Asn cys Lys Asn Lys Glu Tyr val Arg Asp 
530 535 5 

Glu Thr Gly Glu val Leu His Tyr He Cys Lys Asp Lys Pro Gly lie 
545 550 D:>:> 

Thr Ala val He Thr Gly Leu Leu Arg Asp Phe Arg val Lys val Tyr 
565 - )/u 

Lys Lys Lys Ala Lys Ser Gin Asn lie ser Glu Glu Gin Arg Ser val 
580 585 

Tyr Asp val val Gin Arg Ala Met Lys val Phe He Asn Ala Thr Tyr 
595 600 Du:> 

Gly val Phe Gly Ala Glu Asn Phe Pro Leu Tyr Ala Pro Ala val Ala 

Glu ser val Thr Ala He Gly Arg Tyr val lie Thr Thr Thr val Asn 
525 630 D3:> 

Tyr Cys Arg Ser lie Gly Leu Gin Val Leu Tyr Gly Asp Thr Asp Ser 

Met Phe Leu Trp Asn Pro Ser Lys Glu Lys Leu Glu Glu He He Lys 
660 665 
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phe val Lys Gly Lys Phe Gly Leu Asp Leu Glu val Asp Lys val Tyr 
675 680 685 

Lvs Phe val Ala Phe Ser Gly Leu Lys Lys Asn Tyr Leu Gly val Tyr 
1 690 695 700 

pro Asp Gly Lys Thr Asp lie Lys Gly Met Leu Ala Lys Lys Arg Asn 
705 710 715 720 

Thr Pro Glu Phe He Lys Lys Glu Phe Asn Glu val Lys Gin Leu val 
725 730 735 

Thr Thr He Asn Ser Pro Asp Asp lie Pro Lys lie Arg Asp Gin Leu 
740 745 750 

Glu Tyr Lys lie Lys Glu lie Tyr Glu Lys Leu Arg His Lys Gly Tyr 
755 760 765 

Asn Leu Asp Glu Leu Ala Phe Arg val Met Leu ser Lys Pro Leu Glu 
770 775 780 

ser Tyr Thr Lys Asn Thr Pro Gin His val Lys Ala Ala Leu Gin Leu 
785 790 795 800 

Arq ser Tyr Gly Val Met Val Leu Pro Arg Asp He lie Met Phe val 
805 810 815 

Lys Val Lys ser Lys Asp Gly val Lys Pro val Gin Leu Ala Lys Leu 
820 825 830 

Ser Glu lie Asp Val Asp Lys Tyr lie Asp Ala Val Arg Ser Thr Phe 
835 840 845 

Glu Gin He Leu Lys Ala Phe Gly Leu lie Gly Ala Asn Leu Leu Gin 
850 855 860 

Leu Leu Ser lie Leu Ser Leu Thr 
865 870 

<210> 108 
<211> 882 
<212> PRT 

<213> sulfolobus sol f atari cus 
<400> 108 

Met Thr Lys Gin Leu Thr Leu Phe Asp He Pro Ser Ser Lys Pro Ala 
15 10 15 
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lvs ser Glu Gin Asn Thr Gin Gin ser Gin Gin Ser Ala Pro val Glu 
20 25 30 

Glu lvs lvs val val Arg Arg Glu Trp Leu Glu Glu Ala Gin Glu Asn 
35 40 45 

Lys lie Tyr Phe Leu Leu Gin val Asp Tyr Asp Gly Lys Lys Gly Lys 
50 55 60 

Ala val cys Lys Leu Phe Asp Lys Glu Thr Gin Lys lie Tyr Ala Leu 
65 70 75 80 

Tyr Asp Asn Thr Gly His Lys Pro Tyr Phe Leu val Asp Leu Glu Pro 
85 90 95 

Asp Lys val Gly Lys lie Pro Lys lie val Arg Asp Pro Ser Phe Asp 
100 105 110 

His He Glu Thr val Ser Lys He Asp Pro Tyr Thr Trp Asn Lys Phe 
115 120 125 

Lvs Leu Thr Lys lie val val Arg Asp Pro Leu Ala val Arg Arg Leu 
y 130 135 140 

Arg Asn Asp val Pro Lys Ala Tyr Glu Ala His lie Lys Tyr Phe Asn 
145 150 155 160 

Asn Tyr Met Tyr Asp He Gly Leu He Pro Gly Met Pro Tyr Val val 
165 170 175 

Lvs Asn Gly Lys Leu Glu Ser val Tyr Leu Ser Leu Asp Glu Lys Asp 
180 185 190 

Val Glu Glu He Lys Lys Ala Phe Ala Asp Ser Asp Glu Met Thr Arg 
195 200 205 

Gin Met Ala val Asp Trp Leu Pro He Phe Glu Thr Glu He Pro Lys 
210 215 220 

He Lys Arg Val Ala He Asp He Glu val Tyr Thr Pro val Lys Gly 
225 230 235 240 

Arq lie Pro Asp Ser Gin Lys Ala Glu Phe Pro lie He Ser lie Ala 
3 245 250 255 

Leu Ala Gly ser Asp Gly Leu Lys Lys val Leu val Leu Asn Arg Asn 
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Asp val Asn Glu Gly Ser val Lys Leu Asp Gly lie Sen val Glu Arg 
275 280 285 

phe Asn Thr Glu Tyr Glu Leu Leu Gly Arg Phe Phe Asp He Leu Leu 
290 295 300 

Glu Tyr Pro lie val Leu Thr Phe Asn Gly Asp Asp Phe Asp Leu Pro 
305 310 315 320 

Tyr lie Tyr Phe Arg Ala Leu Lys Leu Gly Tyr Phe Pro Glu Glu lie 
325 330 335 

pro He Asp val Ala Gly Lys Asp Glu Ala Lys Tyr Leu Ala Gly Leu 
340 345 350 

His lie Asp Leu Tyr Lys Phe Phe Phe Asn Lys Ala val Arg Asn Tyr 
355 360 365 

Ala Phe Glu Gly Lys Tyr Asn Glu Tyr Asn Leu Asp Ala val Ala Lys 
370 375 380 

Ala Leu Leu Gly Thr Ser Lys val Lys val Asp Thr Leu He ser Phe 
385 390 395 400 

Leu Asp Val Glu Lys Leu lie Glu Tyr Asn Phe Arg Asp Ala Glu He 
405 410 415 

Thr Leu Gin Leu Thr Thr Phe Asn Asn Asp Leu Thr Met Lys Leu He 
420 425 430 

val Leu Phe Ser Arg He Ser Arg Leu Gly He Glu Glu Leu Thr Arg 
435 " 440 445 

Thr Glu He ser Thr Trp val Lys Asn Leu Tyr Tyr Trp Glu His Arg 
450 455 460 

Lys Arg Asn Trp Leu He Pro Leu Lys Glu Glu He Leu Ala Lys ser 
465 470 475 480 

ser Asn He Arg Thr Ser Ala Leu He Lys Gly Lys Gly Tyr Lys Gly 
485 490 495 

Ala val val He Asp Pro Pro Ala Gly He Phe Phe Asn lie Thr val 
500 505 510 

Leu Asp Phe Ala ser Leu Tyr Pro Ser He lie Arg Thr Trp Asn Leu 
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515 520 525 

ser Tyr Glu Thr val Asp He Gin Gin Cys Lys Lys Pro Tyr Glu val 
530 535 540 

Lys asp Glu Thr Gly Glu val Leu His He val Cys Met Asp Arg Pro 
545 550 555 560 

Glv He Thr Ala val lie Thr Gly Leu Leu Arg Asp Phe Arg val Lys 
565 570 575 

lie Tyr Lys Lys Lys Ala Lys Asn Pro Asn Asn Ser Glu Glu Gin Lys 
580 585 590 

Leu Leu Tyr Asp val Val Gin Arg Ala Met Lys val Phe He Asn Ala 
595 600 605 

Thr Tvr Gly val Phe Gly Ala Glu Thr Phe Pro Leu Tyr Ala Pro Ala 
610 615 620 

val Ala Glu ser val Thr Ala Leu Gly Arg Tyr val He Thr Ser Thr 
625 630 635 640 

val Lys Lys Ala Arg Glu Glu Gly Leu Thr val Leu Tyr Gly Asp Thr 
645 650 655 

Asp ser Leu Phe Leu Leu Asn Pro Pro Lys Asn Ser Leu Glu Asn He 
660 665 670 

He Lys Trp val Lys Thr Thr Phe Asn Leu Asp Leu Glu val Asp Lys 
675 680 685 

Thr Tyr Lys Phe Val Ala Phe ser Gly Leu Lys Lys Asn Tyr Phe Gly 
690 695 700 

val Tyr Gin Asp Gly Lys Val Asp He Lys Gly Met Leu Val Lys Lys 
705 710 715 720 

Arg Asn Thr Pro Glu Phe val Lys Lys Val Phe Asn Glu val Lys Glu 
y 725 730 735 

Leu Met He ser He Asn Ser Pro Asn Asp val Lys Glu lie Lys Arg 
740 745 750 

Lys lie val Asp val val Lys Gly ser Tyr Glu Lys Leu Lys Asn Lys 
755 760 765 
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Gly Tyr Asn Leu Asp Glu Leu Ala Phe Lys val Met Leu ser Lys Pro 
770 775 780 

Leu Asp Ala Tyr Lys Lys Asn Thr Pro Gin His val Lys Ala Ala Leu 
785 K 790 795 800 

Gin Leu Arg Pro Phe Gly val Asn val Leu Pro Arg Asp He lie Tyr 
805 810 815 

Tyr val Lys val Arg ser Lys Asp Gly val Lys Pro Val Gin Leu Ala 
820 ~ 825 830 

Lys val Thr Glu He Asp Ala Glu Lys Tyr Leu Glu Ala Leu Arg ser 
835 840 845 

Thr Phe Glu Gin lie Leu Arg Ala Phe Gly val Ser Trp Asp Glu lie 
850 855 860 

Ala Ala Thr Met Ser He Asp Ser Phe Phe ser Tyr Pro Ser Lys Gly 
865 870 875 880 



Asn Ser 



<210> 109 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 109 

gggaaacata tgatccttga cgttgattac 



<210> 110 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 110 

gggaaaggat cctcacttct tcttcccctt c 
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